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COMPUTER ENVIRONMENT REPORT 

by 

M. K. Butler and A. L. Rago 

I. INTRODUCTION AND ACKNOWLEDGMENTS 

Prepara t ion of this report s tems from the authors ' interests and 
activities over the past years in the area of computer-program documen­
tation, t ransfer , and exchange. What documentation of a computer program 
should be provided to ensure that: 

a. Another person can most effectively use the program? 

b. Another p rogrammer can most readily modify or extend 
the program? 

c. The program can most easily be moved to another com­
puter configuration? 

These questions are not unique to the Laboratory, and answers a re 
being sought in most computer installations and by many computer user 
groups and professional societ ies. The American Nuclear Society is one 
of these. In 1966 a Society Subcommittee formulated "A Code of Good 
Prac t ices for the Documentation of Digital Computer P r o g r a m s , " which 
was published as Nuclear Engineering Bulletin 4 - 1 . Currently, this 
Committee, of which the authors a re members , is preparing a description 
of recommended programming pract ices and program-exchange pitfalls. 

Although a computer program may be completely written in a 
machine-independent language, such as FORTRAN, it requires a certain 
minimum environment to function properly. This environment consists 
of the software systems and hardware devices and equipment available at 
the originating installation. Consequently, to be complete, documentation 
of the program must include a description of the p rog ram ' s operating en­
vironment as well as a description of the program. This can be accom­
plished by providing a general document describing the establ ishment 's 
computer facilities and service routines in addition to the individual reports 
prepared for each program. This document is intended as an initial version 
of such an environment report for the Laboratory. 

Copies of internal publications describing ANL-produced utility ro 
tines current ly used by many of the computer p rograms and program sys­
tems prepared or developed at Argonne a re included as appendices 
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This ins ta l l a t ion env i ronment r e p o r t has been compi l ed wi th t he 
a s s i s t a n c e and coopera t ion of many m e m b e r s of the Appl ied M a t h e m a t i c s 
Divis ion . It wil l r e q u i r e c o r r e c t i o n , r ev iew, ex tens ion , and mod i f i ca t i on 
by m a n y o t h e r s to e n s u r e i t s continued use fu lness and e f f e c t i v e n e s s . 

II. IBM 360 COMPUTER ENVIRONMENT 

In June 1966. Argonne signed a con t r ac t with the IBM C o r p o r a t i o n 
for p u r c h a s e of an IBM 360 Sys tem. As of S e p t e m b e r 1967 a l l e q u i p m e n t 
components specif ied by that con t rac t w e r e on s i t e . Th i s s y s t e m i s d e ­
s c r i b e d m o s t effectively for our p u r p o s e s unde r the s e p a r a t e c a t e g o r i e s 
of sof tware s y s t e m s and h a r d w a r e d e s c r i p t i o n with r e f e r e n c e s to 
m a n u f a c t u r e r - s u p p l i e d and o ther re levan t documen ta t ion inc luded as the 
t h i r d and final ca tegory , b ib l iography. 

A. Software Sys tems 

The L a b o r a t o r y ' s 360 Models 50 and 75 o p e r a t e u n d e r the IBM 
Attached Support P r o c e s s o r (ASP) p r o g r a m , which p r o v i d e s a m u l t i ­
p r o c e s s o r opera t ing sys t em as an ex tens ion of the IBM S y s t e m / 3 6 0 O p e r ­
ating Sys tem (OS/360). In our configurat ion, the Model 50 a c t s as a Suppor t 
P r o c e s s o r providing p e r i p h e r a l funct ions, whi le the Mode l 75 Main P r o c e s ­
sor ope ra t e s under OS/360 execut ing the app l i ca t i ons p r o g r a m s . The s y s ­
t e m input and output devices for the Model 75 a r e r e p l a c e d by the c h a n n e l -
to -channe l adap te r connect ion. 

1. Res ident Sys tem 

a. SYSGEN Deck 

SYSG TITLE STAGE I MACROS FOR MODEL 50 SYSTEM - ARGONNE NATIONAL X 

LABORATORY RELEASE 13 
ft 

• DESCRIPTION OF HARDWARE 
» 
CPU CENPROCS M0DEL=50,ST0RAGE=I,FEATURE=(TIMER,PROTECT) 
CHO CHANNEL TYPE=MULTIPLEXOR,ADDRESSED 
URCTLl lOCONTRL UN IT = 2821, M0DEL = 5 , ADDRESS = CO,FEATURE = COLBNRY , X 

TRNMODE=BYTE 
CRl lODEVICE UNIT = 25<iOR,ADDRESS = OOC,MODEL = l 
PUl lODEVICE UNIT = 25'iOP,ADORESS = OOD,MODEL = l 
PRl lODEVICE UNIT=1403,M0DEL=N1,ADDRESS=00E,FEATURE=UNVCHSET 
PR2 ICDEVICE UNIT = l'i03,M0DEL = Nl,AD0RESS = 00F,FEATURE = UNVCHSET 
PR3 lODEVICE UNIT = 1<.03,MODEL = N1,ADDRESS=010,FEATURE = UNVCHSET 
URCTL2 lOCONTRL UNI 1 = 2821,M00EL = 1,ADDRESS = 01,FEATURE = COLBNRY, X 

TRNMODE=BYTE 
CR2 lODEVICE UNIT = 25'VaR,ADDRESS = 01C,MODEL = l 
CP2 ICDEVICE UNIT=254OP,AD0RESS=01D,MODEL=l 
PR* lODEVICE UNIT=1A03,MODEL=N1,AODRESS=01E,FEATURE=UNVCHSET 
CNl lODEVICE UNIT=1052,MOOEL=7,ADDRESS=01F 
DSPCU lOCONTRL UNI T = 28'.8, AD0RESS = 02 ,M0DEL = 3 
DISPA lODEVICE UNIT=2260,MODEL=l,ADDRESS=C20,FEATURE=ALKYB2260 
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DISPB 
DISPC 
OISPD 
DISPE 
DISPF 
DISPG 
DISPH 
DISPPR 
TELECUl 
PDA! 
PDA2 
TELECU2 
TWXOl 

TWX02 

TMX03 

TUXCi 

TYPEOl 

TYPE02 

TWX07 

TMX08 

ThX09 

THXIO 

TWXll 

TWX12 

ThX13 

TUXl*. 

TWX15 

TWX16 

TELECU3 
TkX17 

TMX18 

THX19 

TMX20 

THX21 

TMX22 

TWX23 

TMX24 

lODEVICE 
lODEVICE 
lODEVICE 
lODEVICE 
lODEVICE 
lODEVICE 
ICDEVICE 
lODEVICE 
lOCONTRL 
lODEVICE 
lODEVICE 
lOCONTRL 
lODEVICE 

UNIT=2260,M0DEL=l,ADDREbS=C21,FEATURE=ALKYB2260 
UNIT=2260,MODEL=1,ADDRESS=C22,FEATURE=ALKYB2260 
UNIT=2260,MODEL=1,ADDRESS=023,FEATURE=ALKYB2260 
UNIT=2260,M0DEL=1,ADDRESS=024,FEATURE=ALKYB2260 
UNIT=2250,MO0EL=l,ADORESS=C25,FEATURE=ALKYB2260 
UNIT=2260,M0DEL=l,ADDRESS=026,FEATURE=ALKYB2260 
UNIT=2260,M0DEL=1,ADDRESS=027,FEATURE=ALKYB2260 
UN I T= 1053, ADORES S = 028,M0DEL = '» 
UN1T=2701,ACDRESS=03 
ADDRESS = 030,UN IT = 1050,ADAPTER=IBM1,DEVTYPE=51004072 
ADDRESS = 031,UN IT = 1050,ADAPTER = IBM1,DEVTYPE = 5100*072 
UN IT = 2702,ADDRESS = 04 
UNIT = Tl«X,ADDRESS = 040,ADAPTER = TELE2,SETA0DR = l, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS=041,ADAPTER=TELE2,SETADDR=1, X 

FEATURE=IAUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,AD0RESS=042,ADAPTER=TELE2,SETAD0R=l, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS=043,A0APTER=TELE2,SETAD0R=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
ICDEVICE UNIT = 2740,ACDRESS = 04'f,ADAPTER = IBMl,SETADDR = 2, X 

FEATURE=( CHECK I N G , SCON T R O D 
lODEVICE U N I T = 2 7 4 0 , A D D R E S S = 0 4 5 , A D A P T E R = I B M 1 , S E T A D D R = 2 , X 

FEATURE= I CHECK I N G , SCON T R O D 
IQDEVICE U N I T = T h X , A D D R E S S = 0 4 6 , A C A P T E R = T E L E 2 , S E T A O O R = l , X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT = TKX,ADDRESS = 0<.7,ADAPTER = TELE2,SETADDR = 1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT = Tt«X,ADDRESS = 048,ADAPTER = TELE2,SETA0DR = l, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS=049,ADAPTER=TELE2,SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS = 0'iA,ADAPTER = TELE2,SETADDR = l, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,AD0RESS=04B,ADAPTER=TELE2,SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TKX,ADCRESS=04C,ADAPTER=TELE2,SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL! 
lODEVICE UNIT=TWX,ADDRESS=04D,ADAPTER=TELE2,SETADDR=1, X 

FEATURE={AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS=04E,A0APTER=TELE2,SETADDR=1. X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS=04F,ADAPTER=TELE2,SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lOCONTRL UNIT=2702,ADDRESS=05 
lODEVICE UNIT=TWX,ADDRESS=050,A0APTER=TELE2,SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS=051,ADAPTER=TELE2,SETAD0R=1. X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,A0DRESS=052,A0APTER=TELE2,SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lOOEVICE UNIT=TWX,A00RESS=053,ADAPTER=TELE2,SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
IQDEVICE UNIT=TWX,ADDRESS=054,ADAPTER=TELE2,SETADDR=l, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lOOEVICE UNIT=TWX,AD0RESS=055,ADAPTER=TELE2,SETAODR=l, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS=056,ADAPTER=TELE2.SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
lODEVICE UNIT=TWX,ADDRESS=057,ADAPTER=TELE2,SETADDR=1, X 

FEATURE=(AUTOANSR,AUTOCALL) 
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TWX25 

TWX25 

TWX27 

TWX28 

TWX29 

TWX30 

TWX31 

TWX32 

CHI 
DAOl 
CH2 
TAPES 

TAPEl 
TAPE2 
TAPE3 
TAPE* 
TAPE5 
TAPE6 
DCCU 
DCELLA 
DCELLB 

FILM 
CRT 

CH3 

etc 

lODEVICE UNIT=TWX,ADDRESS=058,ADAPTER=TELE2.SETADDR=1. 

FEATURE=(AUTOANSR,AUTOCALL) C F T A D D R - 1 . 
lODEVICE U N I T = T W X , A D D R E S S = 0 5 9 , A 0 A P T E R = T E L E 2 . S E T A D D R - 1 . 

FEATURE=( AUTOANSR.AUTOCALL) ,,-...„„„ , 
lODEVIcf U N 1 T = T W X . A D 0 R E S S = 0 5 A . A D A P T E R = T E L E 2 . S E T A D D R = 1 . 

FEATURE=(AUIOANSR,AUTOCALL) ^,-.^- ccTAnno-i 
lODEVICE UNIT=TWX.ADDRESS=05B.ADAPTER=TELE2,SETADDR-1, 

FEATURE=(AUTOANSR,AUTOCALL) cctinnR-l 
IQDEVICE UNIT=TWX,ADDRESS=05C.ADAPTER=TELE2.SETADDR-1. 

FEATURE=(AUTOANSR,AUTOCALL) ccT4nnH-l 
lODEVICE UN1T=TWX,ADDRESS=05D,ADAPTER=TELE2,SETADDR-1, 

FEATURE=(AUTOANSRfAUTOCALL) 
lOOEVICE UNIT=TWX,ADDRESS=05E.ADAPTER=TELE2.SETADOR=l. 

FEATURE=(AUTOANSR,AUTOCALL) ,,^.„„„ . 
lODEVICE UNIT=TWX.AODRESS=05F.ADAPTER=TELE2,SETADOR=l. 

FEATURE=(AUTOANSR,AUTOCALL) 
CHANNEL TYPE=SELECT0R,AD0RESS=1 
IQDEVICE UNIT = 231't,ADDRESS = 130 
CHANNEL TYPE=SELECT0R,AD0RESS=2 
lOCONTRL UNIT=2403,M0DEL=3,ADDRESS=28, 

FEATURE^(7-TRACK,DATACONV) 
lODEVICE UN1T=2403,ADDRESS=280,M0DEL=3,FEATURE=7-TRACK 

UNIT=2A03,ADDRESS=281,MODEL=3,FEATURE=7-TRACK 
UNIT=2402,ADDRESS=282,M0DEL=3,FEATURE=9-TRACK 
UN 1 T=2402,ADORESS = 283, MODEL = 3,FEATURE=9-TRACK 
UN I T = 2402,ADDRESS = 284,MODEL = 3,FEATURE=9-TRACK 
UNIT=2402,ADDRESS=285,MODEL=3,FEATURE=9-TRACK 
UN IT = 2841,ADDRESS = 29,FEATURE=RECOFLO 
ADDRESS=293,UNIT=2 321 
ADDRESS=294,UNIT=2321 
UNIT=2840,M0DEL=2,ADDRESS=2E 
UNIT=2280,ADDRESS=2E0,NUMSECT=16 
UNIT=22 50,M0DEL=3,NUMSECT=64,FEATURE=ALKYB2250, 

0RESS=2E1 

lODEVICE 
lOOEVICE 
lODEVICE 
lODEVICE 
lODEVICE 
lOCONTRL 
lODEVICE 
lOOEVICE 
lOCONTRL 
lODEVICE 
lODEVICE 

ADOR 
CHANNEL TYPE=SELECT0R,ADDRESS=3 
lODEVICE UNIT=1052,M0DEL=7,AD0RESS=370 

END OF HARDWARE DESCRIPTION 
GIVE ALTERNATE NAMES TO I/O DEVICES 

UNITNAME 
NAfE 

UNITNAME 
NÂ 'E 

UNITNAME 
NAVE 

UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
UNITNAME 
EJECT 

UN IT=(130,131.132.133,134,135,136,137), ) 
=SYSDA 
UN IT=(130.131,132.133.134.135,136,137), > 

=SYSSQ 
UN IT=(130,131,132,133,134,135,136.137), > 
= DISK 
UNIT=(282,283,284,285),NAME=TAPE 
UN IT=(282.283,284,285),NAME = TAPE9TRK 
UN IT=(280.281).NAME = TAPE7TRK 
UNIT=(OOE,OOF,010,01E),NAME=PRINTER 
UNIT=(00C,01C),NAME=READER 
UNIT=(C0D.01D).NAME=PUNCH 
UNIT=(OOD),NAME=SYSCP 
UN IT=(020,021,022.023,024,025.026.027),NAME = DI SPLAY 
UNIT=(044,045),NAME=TYPER 
UNIT=(293,294).NAME=CELL 
UNIT=2E0,NAME=FILM 
UNIT=2E1,NAME=CRT 
UNIT=(040.041,042,04.3).NAME = LINEGRP1 
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DESCRIPTION OF OS/360 CONFIGURATION 
SPACE 3 

C T R L P R Q G T Y P E = M F T , M A X I O = 1 3 0 , F E T C H = P C I . O V E R L A Y = A 0 V A N C E D , X 
H ITASK = 2 5 8 0 4 8 . L O W T A S K = ( 9 0 0 0 . 1 9 2 C 0 0 ) 

S C H E O U L R T Y P E = S E Q U E N T I A L . D E S I G N = 1 0 0 K , C A N C E L = N O A C C N U M , X 
C O N S O L E = 0 1 F , W T O B F R S = 1 0 . R E P L Y = 1 0 . X 

A C C T R T N = S U P P L I E D , 0 P T I 0 N S = B Y L A B E L . R E S J 0 B Q = 4 0 , X 

S T A R T R = A - O O C , S T A R T W = A - O O F , X 

T S Y S I N = 5 5 6 , T S Y S 0 U T = 5 5 6 

S U P R V S O R W A I T = M U L T I P L E , T I M E R = I N T E R V A L . T R A C E = 5 1 2 . S E R = S E R 1 . X 

R E S I D N T = ( B L [ : L T A B , A C S M E T H . S P I E . A T T A C H , E X T R A C T , I D E N T I F Y , X 

TRSVC). X 
OPT IONS=(PROTECT,TRSVCTBL.ONLNTEST.COMM) 

SVCTABLE SVC-255-T4-S6.SVC-254-T3-S6.SVC-25 3-T2-S6,SVC-252-Tl-S0,X 
SVC-251-T4-S6,SVC-250-T3-S6,SVC-249-T2-S6.SVC-248-Tl-S0.X 
SVC-247-T4-S6.SVC-246-T3-S6.SVC-245-T2-S6.SVC-244-Tl-S0,X 
SVC-243-T4-S6,SVC-242-T3-S6,SVC-241-T2-S6,SVC-240-Tl-S0.X 
SVC-239-T4-S6,SVC-238-T3-S6,SVC-237-T2-S6,SVC-236-Tl-S0.X 
SVC-235-T4-S6,SVC-234-T3-S6,SVC-233-T2-S6,SVC-232-Tl-S0.X 
SVC-231-T4-S6.SVC-230-T3-S6.SVC-229-T2-S6.SVC-228-Tl-S0,X 
SVC-227-T4-S6,SVC-226-T3-S6.SVC-225-T2-S6.SVC-224-Tl-S0,X 
SVC-223-T4-S6,SVC-222-T3-S6,SVC-221-T2-S6,SvC-220-Tl-S0.X 
SVC-219-T4-S6.SVC-218-T3-S6,SVC-217-T2-S6.SVC-216-T1-S0.X 
SVC-215-T4-S6,SVC-214-T3-S6.SVC-213-T2-S6.SVC-212-T1-S0.X 
SVC-211-T4-S6,SVC-210-T3-S6,SVC-209-T2-S6,SvC-208-Tl-S0.X 
SVC-207-T4-S6.SVC-206-T3-S6.SVC-205-T2-S6.SVC-204-Tl-S0,X 
SVC-203-T4-S6.SVC-202-T3-S6.SVC-201-T2-S6,SVC-200-Tl-S0 

RESMODS PDS=SYS1.AM0SVCS, X 
MEMBERS=(ANLTYPE1,ANLTYPE2) 

SVCLIB PDS=SYSl.AMDSVCS, X 
MEMBERS=(IGC002 5D.IGC0025E) 

PROCLIB 
LINKLIB PDS=SYS1.08JMODS,MEMBERS=(COPYAGO,SUPERSCR) 
TELCMLIB 
GRAPHICS PORRTNS=INCLUDE,GSP=INCLUDE 
DATAMGT ACSMETH=(BDAM,ISAM.BTAM) 
SYSUTILS SIZE=1C0K 
EDITOR DESIGN=E18 « 
EDITOR CESIGN=E44 
ASSEM8LR CESIGN=F 
TESTRAN PHASES=(INTER,EDITOR),MODE=TRACE. X 

PAGES=100,EXEC=256 
GRAPHICS PORRTNS=INCLUDE.GSP=INCLUDE 
DATAMGT ACSMETH=(BDAM,ISAM,BTAM) 
SYSUTILS SIZE=100K 
EDITOR CES1GN=E13 
EDITOR CESIGN=E44 
ASSEMBLR DESIGN=F 
TESTRAN PHASES=(INTER,EDITOR),MODE=TRACE. X 

PAGES=100.EXEC=256 
MACLIB 
CHKPOINT 
SORTMERG SIZE=200000.SORTOPT=FULLIB 
SORTLIB 
ALGOL SIZE=200000 
ALGLIB 
COBOL CESIGN=F,SIZE=200000,ST0RMAP=MAP 
CCBLIB CESIGN=F 
FCRTRAN CESIGN=G.SORC0DE=E8CDIC, X 

STCRMAP=MAP,LINECNT=57 
FORTRAN DESIGN=H,SIZE=200K,S0RC0DE=EBCDIC.0PT=0.0BJID=ID. X 

STCRMAP=MAP.LINECNT=57 
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CPU 
CHI 
DRMCTL 
DRUM 
TPCTLl 

CENPROCS 
CHANNEL 
lOCONTRL 
IQDEVICE 
lOCONTRL 

FCRTLIB CESIGN=H,UNTABLE=99,B0UNDRV=ALIGN 
P U DESIGN=F,SIZE=200000.REFLI5T=XREF.STMDIAG=STMT. X 

ATRL1ST=ATR 
PLILIB LIBFCNS=COMPLEX 
RPG 
EJECT 

THE GENERATE MACRO BEGINS THE OUTPUT PROCESSING 

GENERATE RESNAME = DISK , RESVOL = GENSTD,RESTYPE=2314, X 
0BJPDS=SYS1.0BJM0DS,UT1SDS=SYS1.SYSUT2. X 
UT2SDS=SYS1.SYSUT1,UT3SDS=SYS1.SYSUT3. X 
LBMAINT=E,ASMPRT=ON,LEPRT=(LIST.XREF).DIRDATA=POS, X 

GENTYPE=ALL 
END 

SYSG TITLE STAGE 1 MACROS FOR MODEL 75 SYSTEM - ARGONNE NATIONAL X 
LABORATORY RELEASE 13 

* 
ft DESCRIPTION OF HARDWARE 
ft 

MODEL=75,STORAGE=J 
ADDRESS=1.TYPE=SELECTOR 
UNIT=2820,ADDRESS=1C 
UN1T=2301.A0DRESS=1C0 
UNIT=2403,ADDRESS=18,M0DEL=3. X 

FEATURE=(DATAC0NV,7-TRACK) 
TAPEl lODEVICE UN1T=2403.ADDRESS=180,MODEL=3, X 

FEATURE=7-TRACK,OPTCHAN=2 
TAPE2 IQDEVICE UNIT = 2403,ADDRESS = 181,M0DEL = 3, X 

FEATURE=7-TRACK,0PTCHAN=2 
TAPE3 lODEVICE UNIT=2402,ADDRESS=182.M0DEL=3. X 

FEATURE=9-TRACK,0PTCHAN=2 
TAPE4 lODEVICE UNI T = 2402,ADDRESS = 183,M0DEL = 3, X 

FEATURE=9-TRACK,QPTCHAN=2 
TAPE5 IQDEVICE UNIT=2402.ADDRESS = 184.MQDEL = 3. X 

FEATURE=9-TRACK,0PTCHAN=2 
TAPE6 lODEVICE UNIT=2402,ADDRESS=185,M0DEL=3, X 

FEATURE=9-TRACK.0PTCHAN=2 
CH2 CHANNEL ADDRESS=2.TYPE=SELECTOR 
CNl lODEVICE UNIT=1C52,ADDRESS=21F,M0DEL=7 
DISKl lODEVICE UNIT=2314,ADDRESS=230 
TPCTL2 lOCONTRL UNIT=2403.ACDRESS=28.M0DEL=3, X 

FEATURE=(DATACQNV,7-TRACK) 
CH3 CHANNEL A0ORESS=3,TYPE=SELECTOR 
DISK2 IQDEVICE UNIT=2314,AD0RESS=330 
DCCU ICCONTRL UNIT=2841,ADDRESS=39,FEATURE=RECOFLO 
DCELLA IQDEVICE UNIT=2321,ADDRESS=393 
DCELLB lODEVICE UNIT=232l,ADDRESS=394 
CTCCN lODEVICE UNIT=1052,ADDRESS=370,M0DEL=7 
CTCCU lOCONTRL UN IT = 2403.ADORESS = 37.MODEL = 3. X 

FEATURE=16-CRIVE 
CTCl IQDEVICE UNIT=2402.ADDRESS=371,MODEL=3.FEATURE=9-TRACK 
CTC2 lODEVICE UNIT=2402.ADDRESS=372,M0DEL=3.FEATURE=9-TRACK 
CTC3 lODEVICE UNIT=2402,ADDRESS=373.M0DEL=3,FEATURE=9-TRACK 
CTC4 IQDEVICE UNIT=2402.ADDRESS=374,M0DEL=3.FEATURE=9-TRACK 
CTC5 lODEVICE U N U = 2402 , ADDRESS = 375. M0DEL = 3, FEATURE = 9-TRACK 
CTC6 lODEVICE UNIT=2402,ADDRESS=376,M0DEL=3.FEATURE=9-TRACK 
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CTC7 
CTC8 
CTC9 
CTCIO 
CTCll 
CTC12 
CTC13 
CTC14 
CTC15 

lODEVICE 
lODEVICE 
lODEVICE 
lOOEVICE 
lODEVICE 
lODEVICE 
lODEVICE 
lODEVICE 
lODEVICE 

UNIT=2402.ADDRESS=377.M0DEL=3.FEATURE=9-TRACK 
UNIT=2402.AD0RESS=378.M0DEL=3.FEATURE=9-TRACK 
UN IT = 2402,ADORESS = 379,MODEL = 3,FEATURE = 9-TRACK 
UNIT=2402,ADDRESS=37A.M0DEL=3.FEATURE=9-TRACK 
UNIT=2402.ADDRESS=37B.M0DEL=3.FEATURE=9-TRACK 
UNIT=2402.A0DRESS=37C.M0DEL=3,FEATURE=9-TRACK 
UN IT = 2402.ADDRESS = 370,M0DEL = 3.FEATURE = 9-TRACK 
UNIT=2402,AD0RESS=37E.HODEL=3.FEATURE=9-TRACK 
UNIT=2402.ADORESS=37F,M0DEL=3,FEATURE=9-TRACK 

ft 

• END OF HARDWARE DESCRIPTION 
• GIVE ALTERNATE NAMES TO I/O DEVICES 
ft 

SYSDA UNITNAME UN IT=(230,231,232.233,234,235.236,237.330.331.332. X 
333,3 34.335,336,337),NAME=SYS0A 

SYSSQ UNITNAME UNIT=(230,231,232,233,234,235.236,237.330.331.332. X 
333,334,335,336.337).NAME=SYSSQ 

DISK UNITNAME UNIT=(237,236.235,234.233,232.231.230.337.336,335, X 
334.333,332.331.330).NAME=01SK 

TAPE UNITNAME UNIT=(182,183.184.185),NAME=TAPE 
TAPE9TRK UNITNAME UN IT=(182.183.184.185).NAME = TAPE9TRK 
TAPE7TRK UNITNAME UN IT={180.181).NAME = TAPE7TRK 
SYSCP UNITNAME UNIT=373.NAME=SYSCP 
DRUM UNITNAME UN IT=ICO.NAME = DRUM 
CTC UNITNAME UNIT=(374 , 375 . 376,377.378,379,37A.37B,37C,37D,37E. X 

37F),NAME=CTC 
CELL UNITNAME UNIT=(393.394 ) .NAME = CELL 

EJECT 
ft 

• DESCRIPTION OF OS/360 CONFIGURATION 
ft 

SPACE 3 
CTRL PROG TYPE = PCP.MAXIO = 120.0VERLAY=ADVANCED,FETCH=PCI 
SCHEDULR TYPE=SE0UENTIAL,CONSOLE=370,ALTCONS=21F, X 

OPTIONS=BYLABEL.STARTR=(A-3 71),STARTW=(A-372). X 
ACCTRTN=SUPPLIEO.DESIGN=100K,RESJOBO=100. X 
CANCEL=N0ACCNUM.TSYSIN=556,TSYS0UT=556 

SUPRVSOR RESIDNT=(ATTACH,EXTRACT,IDENTIFY,SPIE,BLDLTAB, X 
ACSMETH,TRSVC),OPTIONS=(TRSVCTBL,PROTECT.ONLNTEST,COMM),X 
WAIT=MULTIPLE,TIMER=INTERVAL.TRACE=512.SER=SER1 

SVCTABLE SVC-255-T4-S6.SVC-2 54-T3-S6,SVC-253-T2-S6.SVC-2 52-Tl-S0.X 
SVC-251-T4-S6.SVC-250-T3-S6,SVC-249-T2-S6.SVC-248-Tl-S0,X 
SVC-247-T4-S6,SVC-246-T3-S6,SVC-245-T2-S6,SVC-244-Tl-S0,X 
SVC-243-T4-S6,SVC-242-T3-S6,SVC-241-T2-S6.SVC-240-Tl-S0.X 
SVC-2 39-T4-S6.SVC-238-T3-S6.SVC-237-T2-S6.SVC-2 36-Tl-S0,X 
SVC-235-T4-S6.SVC-234-T3-S6.SVC-2 33-T2-S6.SVC-232-T1-S0.X 
SVC-231-T4-S6.SVC-230-T3-S6.SVC-229-T2-S6.SVC-228-T1-S0.X 
SVC-227-T4-S6,SVC-226-T3-S6,SVC-225-T2-S6,SVC-224-Tl-S0.X 
SVC-223-T4-S6,SVC-222-T3-S6.SVC-221-T2-S6.SVC-220-Tl-S0.X 
SVC-219-T4-S6,SVC-218-T3-S6.SVC-217-T2-S6.SVC-216-T1-S0.X 
SVC-215-T4-S6,SVC-214-T3-S6.SVC-213-T2-S6.SVC-212-T1-S0.X 
SVC-211-T4-S6,SVC-210-T3-S6,SVC-209-T2-S6,SVC-208-Tl-S0,X 
SVC-207-T4-S6.SVC-206-T3-S6,SVC-205-T2-S6,SVC-204-Tl-S0,X 
SVC-20 3-T4-S6,SVC-202-T3-S6,SVC-201-T2-S6,SVC-2 00-Tl-S0 

RESMODS PDS = SYS1.AMDSVCS,MEMBERS=(ANLTYPE 1,ANLTYPE 2) 
SVCLIB P0S=SYS1.AMDSVCS,MEMBERS=(IGC0025D,IGC0025E> 
PROCLIB 
LINKLIB PDS=SYS1.OBJPDS,MEMBERS=(SUPERSCR.COPYAGO) 
DATAMGT ACSMETH=(BDAM,ISAM) 
SYSUTILS SIZE=8C0O00 
EDITOR DESIGN=E18 
EDITOR DESIGN=E44 
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ASSEMBLR 
TESTRAN 
MACLIB 
CHKPOINT 
SORTMERG 
SORTLIB 
ALGOL 
ALGLIB 
COBOL 
COBOL 
CQBLIB 
COBLIB 
FORTRAN 
FORTRAN 
FQRTLIB 
PLl 

AT 
PLILIB 
RPG 
GENERATE 

UT 
RE 
AS 

END 

PHASES=(INTER,EDIT0R).M0DE=TRACE.PAGES=100.EXEC=256 
UNIT=2 314.V0LN0=GENLIB 

SIZE=800000,SORTOPT=FULLIB 
UNIT=2314.V0LN0=GENLIB 
SIZE=800000 
UNIT=2 314.V0LN0=GENLIB 
DESIGN = E.DAT AMAP = DMAP.BUFSIZE = 3600 
DESIGN=F,SIZE=800000,STORMAP=MAP 
DESIGN=E.UNIT=2314.V0LNO=GENLIB 
DESIGN=F,UNIT=2314.V0LN0=GENLIB 
DESIGN=G.ST0RMAP=MAP.LINECNT=57 
DESIGN=H,ST0RMAP=MAP.LINECNT=57.0BJID=ID 
DESIGN=H,UNIT=2314,V0LN0=GENLIB,UNTA8LE=99 
DESIGN=F,SIZE=800000.REFLIST=XREF,STHDIAG=STMT, X 

RLIST=ATR 
UNIT=2314 .V0LN0=GENLIB ,L IBFCNS=C0MPLEX 

GENTYPE=ALL,UT1SDS=SYS1.SYSUT1,UT2SDS=SYS1.SYSUT2, X 
3SDS=SYS1.SYSUT3.0BJPDS=SYS1.0BJPDS.RESNAME=DISK. X 
SV0L=GENSYS.RESTYPE=2314.LNKNAME=DISK,LNKV0L=6ENSYS, X 
MPRT=ON.LEPRT=(L IST ,XREF) ,D IRDATA=PDS 

b. OS/360 Model 75 M e m o r y r e q u i r e d = 100,384 by t e s 

2. Catalogued P r o c e d u r e s 

a. Catalogue p r o c e d u r e s for the sof tware s y s t e m s p r o v i d e d 
at th is ins ta l la t ion a r e pref ixed as follows: 

1) FORTRAN H FTH 

2) FORTRAN G FTG 

3) A s s e m b l e r language ASM 

4) P r o g r a m m i n g L a n g u a g e / l P L I 

5) ALGOL ALG 

6) Repor t P r o g r a m G e n e r a t o r RPG 

7) COBOL COB 

b. Suffixes used with each of the above inc lude : 

1) Compile 

2) Deck 

3) P r i v a t e l i b r a r y 

4) Link edit 

5) Execu te 

C 

D 

P 

L 

G 

c. A detai led l is t ing fol lows: 
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MEMBER NAME FTHCD 
//FTH EXEC PGM=FORTRANH,PARM= NOLOAD.DECK 0000001 
//SYSPPINT DD SYS0UT=A,DCt=(RECFM=FBA,LRECL=l33,8LKSIZE=798) 0000002 

0000003 
0000004 

//SYSPUNCH DD UN!T=(SYSCP,,DEFER! 
//SYSUTI OD 0SNAME=SYSl.SYSUri,DISP=OLC 

MEMBER NAME FTHCP 
//FTH EXEC PGM.FGRTRANH 0000001 
//5YSPRINT DO SYSQUT=A,0CB=(RECFM=FBA.LRECL=133,8LKSIZE=798) 0000002 
//SYSLIN DD DCNAME=SYSORJ 0000003 
//SYSUTI DO 0SNAME=SYS1.SYSUTI,0ISP=0LD 0000004 

MEMBER NAME FTHCLO 
//FTH EXEC PGM=FDRTRANH 
//SYSPRINI DD SYS0UI=A,DCa=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
//SYSLIN OD DSNAME=SYS1.SVSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=32001, 
// DISP=IOLD.PASS) 
//SYSUTI DD DSNAyE=SYSl.SYSUTI,DISP=DLD 
//EOT EXEC PGM = LINKE0IT,C0N0=(5,LT,FTH1,P4R11= LIST,MAP 
//SYSPRINT CD SYS0UT=A,CCa=(RECFM=FBA,LRECL=121,BLKSIZE=726) 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLD 
//SYSLIB DO OSNAME=SYS1.FORTL1B,DISP=OLD 
//SYSLMOn DD UNIT = DISK.SPACE=ITRK, (99,5,1) I ,0 I$P=( ,PASS) ,DSNAME = »GIG) 
//SYSLIN DD DSNAME=».FTH.SYSLIN,DISP=OLO 
// 00 OCNAME=SYSI\ 
//GO EXEC PGM=..EDT.SYSLMOD,COND=I(5,LT,FTH),(5,LT,EDT)) 
//FT05F001 DO OCNAME = SYS IN 
//FT06F001 CD SY50UT=A,CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
//FT07F001 00 UNIT=(SYSCP,.DEFER) 

0000001 
0000002 

C0000003 
0000004 
0000005 
0000006 
0000007 
0000008 
0000009 
0000010 
OOOOOll 
0000012 
0000013 
0000014 
0000015 
0000016 

0000001 
0000002 

MEMBER NAME FTHCLP 
//FTH EXEC PGN=FaRTRANH 
//SYSPRINT 00 SYS0UT=A,DCe-(RECFM=FBA,LRECL=133,BLKSIZE=798) 
//SYSLIN OD DSNA^E=SYS1.SVSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200), C0000003 
// D1SP=(OLD,PASS) 
//SYSUTI DO DSNAME=SYS1.SYSUTI,orSP=0LD 
//EOT EXEC PCM=LINKEDIT,C0ND=I5,LT,FTH1,PARM= LIST,MAP 
//SYSPRINT DD SYS0UT=A,CCB=IRECFM=FB4,LRECL=121,BLKS1ZE=726) 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLD 
//SYSLIB DD OSNAME'SYSl.FORIL1B,D1SP=0L0 * 
//SYSLMOO CO DCNAME=SYSPVT 
//SYSLIN 00 OSNAME=».FTH.SYSLIN,OISP=OLO 
// DO DCNAME=SYSIN 

0000004 
0000005 
0000006 
0000007 
0000008 
0000009 
0000010 
OOOOOll 
0000012 

0000001 

MEMBER NAME FTHLG 
//EOT EXEC PCM=LINKED1T,PARM= LIST,MAP 
//SYSPRINT DD SYS0UT=A,DCB=(RECFM=FBA,LRECL=12l,BLKSIZE=726) 0000002 
//SYSUTI DO 0SNAME=SYS1.SYSUTI,CISP=OLD 0000003 
//SYSLIB DD 0SNAME=SYS1.FCRTLIB,OISP=OLD 0000004 
//SYSLMOO DD UNIT=DISK,SPACE=(TRK,(99,5,1)),0ISP=1,PASS!,OSNAME=»G(G) 0000005 
//SYSLIN DO DCNAME=SYSIN 0000006 
//GO EXEC PGM=».EOT.SYSLMOO,CQND=(5,LT,EOT) 0000007 
//FT05F001 DC DCNAME=SYSIN 0000008 
//FT06F001 DD SYSOUT = A, 0CB= ( RECF M = FBA, LRECL = 1 33 , BLK.S I ZE = 798 ) 0000009 
//FT07F001 00 UNIT=(SYSCP,,DEFER) 0000010 

MEMBER NAME FTHLP 
//EOT EXEC PGM=LINKEDIT,PARM= LIST,MAP 0000001 
//SYSPRINT DO SYS0UT=A,CCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 0000002 
//SVSUTl CD DSNAVE=SYS1.SYSUTI,0ISP=0LD 0000003 
//SYSLIB DD DSNAME=SYS1.FCRTLIB,DISP=0L0 0000004 
//SYSLMOO 00 OCNAME=SYSPVT 0000005 
//SYSLIN 00 DCNAME=SYSIM 0000006 
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MEMBER NAME FTGCO 
//FTG EXEC PGM=FORTRANG,PARM= NOLOACOECK 
//SYSPRINT 00 SYSOUT=A 
//SYSPUNCH 00 UNIT=(SYSCP,.DEFER) 

0000001 
0000002 
0000003 

MEMBER NAME FTGCP 
//FTG EXEC PGM=F0RTRANG 
//SYSPRINT 00 SYS0UT=A 
//SYSLIN 00 DCNAME=SYS06J 

0000001 
0000002 
0000003 

MEMBER NAME FTGCLG 
//FTG EXEC PGM=FORTRANG 
//SYSPRINT DD SYSOUT=A , ,, ,,„„. 
//SYSLIN 00 0SNAME=SYS1.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKS1ZE=3200), 
// 01SP=(OLO,PASS) 
//EOT EXEC PGK=LINKEDIT,C0ND=I5.LT,FTG1,PARK= LIST,MAP 
//SYSPRINT DO SYS0UT=A,DCB=(RECFM=FB4,LRECL=121.BLKSIZE=726) 

00 0SNAME=SY51.SYSUTI,DISP=0LD 
00 DSNAME=SYS1.F0RTL1B,DISP=0LD 
DD UNIT=0ISK,SP4CE=(TRK,(99,5,1)1,01SP=(,PASS),0SNAME=*G(G) 
DD DSNAME=..FTG.SYSLIN,OISP=DLO 
DD DCNAME=SYS1N 

EXEC PGM=».EDT.SYSLMOD,COND=((5,LT,FTG),(5,LT,EDT) ) 

//SYSUTI 
//SYSLIB 
//SYSLMOO 
//SYSLIN 
II 
IIQO 
//FT05F001 00 0CNAME=SYS1N 
//FT06F001 DD SYSOUT = A,OCB=(RECFM = FBA,LRECL = 133,BLKSIZE = 798 1 
//FT07F001 00 UNIT=(SYSCP,,0EFER1 

0000001 
0000002 

C0000003 
0000004 
0000005 
0000006 
0000007 
0000008 
0000009 
0000010 
OOOOOll 
0000012 
0000013 
0000014 
0000015 

MEMBER NAME FTGCLP 
//FTG EXEC PGM=FORTRANG 
//SYSPRINT 00 SYS0UT=A 
//SYSLIN DD DSN4ME = SYS1.SYSLIN,DCB=(RECFM = FB,LRECL = 80,BLKSIZE = 32 00) , 
// DISP=(OLD,PASS) 
//EOT EXEC PGM=LINKEDIT,C0ND=(5,LT,FTG),PARM= LIST,MAP 
//SYSPRINT DD SYS0UT=A,0Ca=(RECFM=FBA,LRECL=121,BLKSIZE=726) 
//SYSUTI DO DSNAME=SYS1.SVSUTl,DISP=nLD 
//SYSLIB DD 0SN4^E=SYS1.F0RTLI6,D1SP=0L0 
//SYSLMOD DD DnN4ME=SVSPVT 
//SYSLIN DD 0SNAME=».FTG.SYSLIN,DISP=0LD 
// CD DCNAME=SVSIN 

0000001 
0000002 

C0000003 
0000004 
0000005 
0000006 
0000007 
0000008 
0000009 
0000010 
OOOOOll 

MEMBER NAME FTGLG 
//EOT EXEC PGM=LINKECIT,PARM= LIST,MAP 
//SYSPRINT 00 SYSOUT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 

00 0SNAME=SVS1.SYSUTI,DlSP=OLD 
DD DSNAME=SYS1.FQRTLIB,01SP=0LD 
DD UNIT=DISK,SPACE=(TRK,(99,5,1I),01SP=(.PASS),OSNAME= 
00 ODNAME=SYSIN 

EXEC PGM=•.EOT.SYSLMOD,COND=(5,LT,EOT) 

//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
//GO 
//FT05F001 00 OCNAME=SV$IN 
//FT06F001 DD SYSOUT=A,OCB=(RECFM=FBA,LRECL=133,BLKS1ZE=798) 
//Fro7F001 00 UNIT=(SYSCP,,DEFER) 

0000001 
0000002 
0000003 
0000004 

•G(G) 0000005 
0000006 
0000007 
0000008 
0000009 
0000010 

MEMBER NAME FTGLP 
//EOT EXEC PGM=LINKEDIT,PARM= LIST,MAP 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 

00 0SNAME=SYS1.SYSUTI,D1SP=0LD 
00 OSNAME=SYS1.FORTLIB,OISP=OLO 
00 DDNAME=SYSPVT 
00 DCNAKE=SYS1N 

//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 

0000001 
0000002 
0000003 
0000004 
0000005 
0000006 
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MEMBER NAME ASMCD 
//ASM EXEC PGM=ASM8LR,PARM= NOLOAD.DECK 0000001 
//SYSPRINT 00 SYS0UT=A,CCB=(RECFM=FBA,LRECL=121,6LKSIZE=605) 0000002 
//SYSPUNCH 00 UMT=(SYSCP,,DEFER) 0000003 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=0LD 0000004 
//SYSUT2 DO DSNAME=SYSl.SYSUT2,DISP=0L0 0000005 
//5YSUT3 DD DSNAME=SYSl.SYSUT3,DISP=OL0 0000006 
//SYSLIB CD DSNAME=SYSl.MACLIB,01SP=0L0 0000007 

MEMBER NAME ASMCP 
//ASM EXEC PGM=ASMBLR.PARM= NOOECK.LOAO 0000001 
//SYSPRINT DO SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=605) 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=0L0 0000003 
//SYSUT2 DD DSNAME=SYS1.SYSUT2,OISP=DLO 0000004 
//SYSUT3 DD DSNAME=SYS1.SYSUT3,DISP=QLD 0000005 
//SYSLIB 00 DSNAME=SYS1.MACLIB,0ISP=OLD 0000006 
//SYSGO DO DCNAME=SYSCBJ 0000007 

MEMBER NAME ASMCLG 
//ASM EXEC PGM=ASMBLR,PARM= NODECK.LOAD 0000001 
//SYSPRINT 00 SYSOUT=A,DCB=(RtCFM=FBA,LRECL=121,BLKSlZE=605) 0000002 
//SYSUTI 00 0SNAME=SYS1.SYSUTI,01SP=0LD 0000003 
//SYSUT2 00 0SNAME=SYS1.SVSUT2.DISP=0LD 0000004 
//SYSUT3 DD DSNAME=SYS1.SYSUT3,DISP=0L0 0000005 
//SYSLIB DD DSNAME=SYS1.MACLIB,DISP=0LD 0000006 
//SYSGO DO DSNAME=SYS1.SYSLIN,DCB=(RECFM=FB,LRECL=80.BLKSlZE=3200I, C0000007 
// 0ISP=(0L0.PASS) OOOOOOB 
//EOT EXEC PGM=LINKEC1T,C0ND=(5,LT,ASM),PARM- LIST,MAP 0000009 
//SYSPRINT DD SYS0UT=A,CCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 0000010 
//SYSUTI DD 0SNAME=SYS1.SYSUTI,D1SP=0LD OOOOOll 
//SYSLMOD DD UNIT=D1SK,SPACE=(TRK,(99,5,1)),01SP=(.PASS),DSNAME=tG(Gl 0000012 
//SYSLIN 00 DSNAME=».ASM.SYSGO,01SP=OLD 0000013 
// 00 OCNAME=SYSIN 0000014 
//GO EXEC PGM=..EOT.SYSLMOD,C0ND=((5,LT,ASM),15,LT,EOT)) 0000015 
//SYSPRINT 00 SYSOUT=A,OCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000016 
//SYSPUNCH DD UNII=(SYSCP,,DEFER) 0000017 

MEMBER NAME ASMCLP 
//ASM EXEC PGM=ASMBLR,PARM= N0DECK,L0A0 • 0000001 
//SYSPRINT DD SYS0UT=A,CCB=(RECFM=FBA,LRECL=12l,BLKSIZE=605) 0000002 
//SYSUTI 00 DSNAME=SYS1.SYSUTI,DISP=0LD 0000003 
//SYSUT2 00 DSNAME=SYSl.SYSUT2,DISP=0LD 0000004 
//SYSUT3 DO 0SNAME=SYSl.SYSUT3,0ISP=0L0 0000005 
//SYSLIB DD DSNAME=SYSl.MACLIB,DISP=0L0 0000006 
//SYSGO 00 0SNAME=SYS1.SYSLIN,OCB=(RECFM=FB,LRECL=80,BLKSIZE=32O0l, C0000007 
// DISP=(0LD.PASS) 0000008 
//EOT EXEC PGM=LINKEDIT,C0N0=(5,LT,ASM),PARM= LIST,MAP 0000009 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKS1ZE=726) 0000010 
//SYSUTI DD DSNAME=SYSl.SYSUTI,01SP=OL0 OOOOOll 
//SYSLMOO DD OCNAME=SYSPVT 0000012 
//SYSLIN DD DSNAME=».ASM.SYSGO,OISP=OLD 0000013 
// 00 OCNAME=SYSIN 0000014 

MEMBER NAME ASMLG 
//EDT EXEC PGM=LINKED1T,PARM= LIST,MAP 0000001 
//SYSPRINT OD SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKS1ZE=726) 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=0LD 0000003 
//SYSLMOD DD UNIT = DISK,SPACE=(TRK,(99,5,I) ),Dl SP=( ,PASS),OSNAME=*G(G) 0000004 
//SYSLIN DD DCNAME=SYSIN 0000005 
//GO EXEC PGM=».EDT.SYSLMOO,CONO=( 5,LT,EDT) 0000006 
//SYSPRINT DD SYS0UT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000007 
//SYSPUNCH DD UMT = 1 SYSCP, .DEFER ) 0000008 
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MEMBER NAME ASMLP 
//EOT EXEC PGM=LINKEDIT,PARM= LIST,MAP BI K <; I 7E = 726 ) 
//SYSPRINT DD SVS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKS1ZE 7251 
//SYSUTI 00 DSNAME=SYS1.SYSUTI,DISP=OLD 
//SYSLMOD 00 OCNAME=SYSPVT 
//SYSLIN 00 CCNAME=SYSIN 

0000001 
0000002 
0000003 
0000004 
0000005 

MEMBER NAME PLICO 
//PLl EXEC PGM=PL1,PARM= NOLOAD.DECK ,,,„,„c,.c-hjqi 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM = VBA,LRECL = l25,BLK51Zb-b-;'<l 
//SYSPUNCH 00 UNIT=(SYSCP,.DEFER) 
//SYSUTI DD 0SNAME=SYS1.SYSUTI.DISP=OLD 
//SYSUT3 00 DSNAME = SYS1.SYSUT3,DISP = 0LD cri.tTv 
//SYSLIB DD DCNAME=SYSTXT COMPILE-TIME FACILITY 

0000001 
0000002 
0000003 
0000004 
0000005 
0000006 

MEMBER NAME PLICP 
/ / P U EXEC PGM=PU 
//SYSPRINT 00 
//SYSUTI 
//SYSUT3 
//SYSLIB 
//SYSLIN 

SYS0UT=A,0CB=(RECFM=VBA,LRECL=125,BLKSIZE=629) 
0SNAME=SYS1.SYSUT1,DISP=0LD DD 

DD 0SNAME=SYS1.SYSUT3,DISP=0LD 
DD DnNAME=SYSTXT 
00 DDNAME=SYSCBJ 

COMPILE-TIME FACILITY 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 

MEMBER NAME 
//PLl E 
//SYSPRINT 
//SYSUTI 
//SYSUT3 
//SYSLIB 
//SYSLIN 
II 
//EOT E 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
II 
1100 E 
//SYSPRINT 
//SYSPNCH 

PLICLG 
XEC PGM=PLl OOOOOOl 
00 SYS0UT=A,DCB=(RECFM=VBA,LReCL=l25,BLKSIZE=629) 0000002 
00 DSNAME=SYS1.SYSUTI,DISP=OLD 0000003 
00 0SN4ME=SYS1.SYSUT3,DISP=0LD 0000004 

00 0DN4ME=SYSTXT COMPILE-TIME FACILITY 0000005 
DD 0SNAME=SYS1.SYSLIN,0CB = (RECFM = FB.LRECL = 80.BLKSIZE=400) , C0000005 

DISP=(OLD,PASS) 0000007 
XEC PGM=LINKEDIT,C0N0=(5,LT,PL1I•PARM= LIST,MAP 0000008 
CO SYS0UT=A,CCB=(RECFM=FB4,LRECL=12l,BLKSIZE=726) 0000009 
OD 0SNAME=SYSl.SYSUTI,DISP=0LD OOOOOIO 
OD OSNAME=SYSl.PLILIB,0ISP=OLD OOOOOll 
00 UNIT=D1SK,SP4CE=(TRK, (99,5,l)I.DISP=(,P4SSI,DSNAME = »Gt G) 0 000012 
00 DSNAME=>.PLl.SYSLIN,0ISP=DLD 0000013 
DD DCNAME=SVSIN 0000014 

XEC PGM=«.EDT.SYSLMO0.COND=( (9,LT,PL1),(9,LT,EDT) ) 0000015 
00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000016 
DO UNIT=(SYSCP,.DEFER) 0000017 

MEMBER NAME PLICLP 
//PLl EXEC PGM=PL1 
//SYSPRINT OD SYS0UT=A,DCa=(RECFM=VBA,LRECL=l25,BLKSIZE=629) 
//SYSUTI 
//SYSUT3 
//SYSLIB 
//SYSLIN 
II 
//EOT 
//SYSPRINT 
//SYSUTI 
//SYSLIb 
//SYSLMOD 
//SYSLIN 
II 

00 0SN4ME=SVS1.SYSUTI,DlSP=OLO 
DD 0SN4ME=SYS1.SYSUT3,0ISP=0L0 

DD 0CN4M£=SYSTXT COMPILE-TIME FACILITY 
DC DSN4ME=SYS1.SYSUN,DC8=(RECFM = FB,LRECL = 80.BLKSIZE 

DISP=(0LD,P4SSI 
EXEC PGM=LINKE0IT,COND=(5,LT,PLl),PARM= LIST,M4P 
D0SYSDUT=4,DCB=(RECFM=FB4,LRECL=l2l,BLKSIZE=726l 
DD 0SN4ME = SYS1.SYSUTI,DISP = 0LD 
DC 0SNA^E=SYS1.PLILIB,DISP=0LD 
DD DCN4KE=SYSPVT 
CD DSN4ME=».PU.SYSLIN,CISP=0L0 
CD DCN4ME=SYSIN 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 

=400), C0000006 
0000007 
0000008 
0000009 
OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 
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MEMBER NAME PLILG 

//EOT EXEC PGM=LINKEDIT,PARM= LIST,MAP OOOOOOl 

//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 0000002 
//SYSUTI OD DSNAME=SYSl.SYSUTI,DISP=OLD 0000003 

//SYSLIB DD DSNAME=SYSl.PLILIB,DISP=OLD 0000004 

//SYSLMOO OD UNIT=DISK,SPACE=(TRK,(99,5,l)),DISP=(,PASS),DSNAME=»G(G) 0000005 
//SYSLIN OD OCNAME=SYSIN 0000006 
//GO EXEC PGM=..EOT.SYSLMOO,C0ND=(9,LT.EDT) 0000007 
//SYSPRINT DD SYS0UT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000008 
//SYSPNCH DO UNIT=(SYSCP,.DEFER) 0000009 

MEMBER NAME PLILP 

//EOT EXEC PGM=LINKECIT,PARM= LIST,MAP OOOOOOl 

//SYSPRINT 00 SYS0UT=A,CCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=726) 0000002 
//SYSUTI DD OSNAME=SYSl.SYSUTI,DISP=OLD 0000003 
//SYSLIB 00 DSNAME=SYSl.PLILIB,DISP=OLO 0000004 
//SYSLMOD DD DCNAME=SYSPVT 0000005 
//SYSLIN OD ODNAME=SYSIN 0000006 

MEMBER NAME ALGCO 
//ALG EXEC PGM=ALGOL,PARM= NOLOAD.DECK OOOOOOl 
//SYSPRINT 00 SYSOUT=A 0000002 
//SYSPUNCH DD UMT=(SYSCP,,DEFER) 0000003 
//SYSUTI DD DSNAME=SYSl.SYSUTI,DISP=OLO 0000004 
//SYSUT2 00 0SNAME=SYS1.SYSUT2,DISP=0L0 0000005 
//SYSUT3 00 DSNAME=SYS1.SYSUT3,DISP=0L0 0000006 

MEMBER NAME ALGCP 
//ALG EXEC PGM=ALGOL OOOOOOl 
//SYSPRINT DD SYSOUT=A 0000002 
//SYSUTI DO DSNAME=SYSl.SYSUTI,OISP=DLD 0000003 
//SYSUT2 DO DSNAME=SYS1.SYSUI2,01SP=OLO 0000004 
//SYSUT3 OD 0SNAME=SYSl.SYSUT3.DISP=0LD 0000005 
//SYSLIN CD OCNAME=SYSOBJ 0000006 

MEMBER NAME ALGCLG 
//ALG EXEC PGM=ALGOL OOOOOOl 
//SYSPRINT 00 SYSOUT=A % 0000002 
//SYSUTI DO DSNAME=SYS1.SYSUTI,DISP=OLD 0000003 
//SYSUT2 00 0SNAME=SYS1.SYSUT2,DISP=0LD 0000004 
//SYSUT3 00 0SNAME=SYSl.SYSUT3,DISP=OLO 0000005 
//SYSLIN DO CSNAME=SYSl.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200), C0000006 
// DISP=(0LD,PASS) 0000007 
//EOT EXEC PGM=L1NKEDIT,CDN0=(5,LT,ALG1,PARM= LIST,MAP 0000008 
//SYSPRINT 00 SYSOUT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 0000009 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLO OOOOOIO 
//SYSLIB DD 0SNAME=SYS1.ALGLIB,OISP=OLO OOOOOll 
//SYSLMOD DO U M T = DISK,SPACE=(TRK, (99,5,1) ) .D1SP=I .PASS) .OSNAME=»GI G) 0000012 
//SYSLIN 00 OSNAME=«.ALG.SYSLIN.DISP=OL0 0000013 
// 00 OCNAME=SYSIN 0000014 
//GO EXEC PGH=..EDT.SYSLMOD,COND=((S.LT.ALG),(5,LT,EDT)I 0000015 
//SYSPRINT 00 SYS0UI=A,CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000016 
//SYSUTI DD DSNAME=SYSl.SYSUTI,01SP=OLD 0000017 
//SYSUT2 DD DSNAME=SYSl.SYSUT2.DISP=0L0 0000018 

MEMBER NAME ALGCLP 
//ALG EXEC PGM=ALGOL OOOOOOl 
//SYSPRINT 00 SYSQUT=A 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,0ISP=0LD 0000003 
//SYSUT2 OC DSNAME=SYSl.SVSUT2.DISP=0L0 0000004 
//SYSUT3 00 0SNAME=SYSl.SYSUT3.DISP=0LD 0000005 
//SYSLIN DO DSNA^'E = SYS1.SYSLIN,DCB=(RECFM = F6.LRECL = 80.BLKSIZE=3200) . C0000006 
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//EOT EXEC PGM = UNKEDl"ciN0=(5.LT,ALGI.PARM= UST.M^ 
00 S Y S 0 U T = A , D C B = ( R E C F M = F B A , L R £ C L = 1 2 1 . B L K S I Z E - 7 Z 5 I 
00 DSNAME=SYS1.SYSUTI,DISP=OLD 
00 DSNAME=SYSl.ALGLIB,DISP=OLD 

OD ODNAME=SYSPVT 
DD DSNAME=«.ALG.SYSLIN,01SP=OLD 
DO ODNAME=SYSIN 

//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
II 

0000007 
0000008 
0000009 
OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 

MEMBER NAME ALGLG 
//EOT EXEC PGM=LINKEDIT,PARM= LIST,MAP 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=l2l.BLKSIZE=726) 

DO OSNAME=SYSl.SYSUTI,DISP=OLO 
DO DSNAME = SYS1.ALGLIB,D1SP = 0LD „,.,.„,= ^^ , r > 
DD UNIT=DISK,SPACE=(TRK,(99,5,1)).0ISP=(.PASSI.DSNAME=*G1G) 
00 00NAME=SYSIN 

EXEC PGM='.EDT.SYSLMOD,CONO=( 5. LT.EOT) 

//SYSPRINT DO SYS0UT=A,0CB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
//SYSUTI DO OSNAME=SYSl.SYSUTI,OISP=OLO 
//SYSUT2 00 0SNAME=SYSl.SYSUT2,0ISP=0LD 

//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
//GO 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 
0000007 
0000008 
0000009 
OOOOOIO 

MEMBER NAME ALGLP 
//EOT EXEC PGM=LINKEDIT,PARM= LIST.MAP 
//SYSPRINT DD SYSOUT=A,OCB=(RECFM=FB4,LRECL=121.BLKSIZE=726) 

//SYSUTI 00 OSNAME=SYSl.SYSUTI.DISP=OLD 
//SYSLIB 00 DSNAME=SYS1.ALGLIB.DISP=OLO 
//SYSLMOD 00 ODNAME=SYSPVT 
//SYSLIN 00 ODNAME=SYSIN 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 

MEMBER NAME RPGCD 
//RPG EXEC PGM = RPG.PARM= NOLOACOECK 
//SYSPRINT DD SYS0UT=A,0CB=(RECFM=FBA,LRECL=l2l.BLKSI2E=725) 
//SYSPUNCH DO UNIT=(SYSCP,.DEFER) 
//SYSUTI DO DSNAME=SYSl.SYSUTI,DISP=OLD 
//SYSUT2 00 0SNAME=SYSl.SYSUT2,DISP=0LD 
//SYSUT3 00 DSNAME=SYSl.SYSUT3,DISP=OL0 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 

MEMBER NAME RPGCP 
//RPG EXEC PGM=RPG 
//SYSPRINT 00 SYSDUT=A,0CB=(RECFM=FBA,LRECL=121,BLKSIZE=726I 
//SYSUTI DO DSNAME=SYSl.SYSUTI,OISP=OLD 
//SYSUT2 DD 0SNAME=SYSl.SYSUT2,0ISP=0L0 
//SYSUT3 00 DSNAME=SYS1.SYSUT3,CISP=0L0 
//SYSGO CO DCNAME=SYSOBJ 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 

MEMBER NAME RPGCLG 
//RPG EXEC PGM=RPG 

//SYSPRINT 00 SYSOUT=A,0CB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 
DO DSNAME=SYSl.SYSUTI,DISP=OLD 
00 DSNAME=SYSl.SYSUT2.0ISP=0LD 
DO 0SNAME=SYS1,SYSUT3,DISP=0LD 

OD DSNAME = SYSI.SYSL1N,0CB=IRECFM = FB,LRECL = 80,BLKSIZE=3200), 
0ISP=(0L0,PASS) 

EXEC PGM=LINKECIT,C0N0=(5,LT,RPG).P4RM= LIST,MAP 
DO SYSOUI=A,0CB=(RECFM=FBA,LRECL=121,BLKSIZE=725) 
00 OSNAME=SYSl.SYSUTI,DISP=OLD 

DO UNIT=DISK,SP4CE=irRK,(99,5,l)),01SP=(,PASS).0SNAME=-GIC 
DD OSNAME=«.RPG.SYSGO.DISP=0L0 
00 OCNAME=SYSIN 

EXEC PGM=..EDT.SYSLM0D,C0N0=((9,LTtRPG),(5,LT,EDT)) 

//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSGO 
II 
//EOT 
//SYSPRINT 
//SYSUTI 
//SYSLMOO 
//SYSLIN 
II 
IIGO 

//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
//SYSPUNCH DD UNIT=(SYSCP,,DEFER) l33,t)U^blit (•*0I 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 

C0000006 
0000007 
0000008 
0000009 
OOOOOIO 

I OOOOOll 
0000012 
0000013 
0000014 
0000015 
0000015 
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//SYSPRINT 
//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSGO 00 
II 

CD 
00 
DD 
DD 
CSI 

//EDT EXEC 
//SYSPRINT 
//SYSUTI 
//SYSLMOD 
//SYSLIN 
II 

DD 
DD 
00 
DD 
DD 

OOOOOOl 

MEMBER NAME RPGCLP 
//RPG EXEC PGM=RPG 

SYS0UT=A,CCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=726) 0000002 
DSNAME=SYSI.SYSUT1,DISP=0L0 0000003 
0SNAME=SYS1.SYSUT2,DISP=0L0 0000004 
DSNAME=SYSI.SYSUT3,D1SP=0LD 0000005 

CSNAME=SYSl.SYSLIN,OCB=(RECFM=FB,LRECL=80.BLKSIZE=3200l. C0000006 
01SP=(OLD,PASS) 0000007 
PGM=LINKEDIT,COND=l5,LT,RPG),PARM= LIST,MAP 0000008 
SYS0UT=A,DCB=IRECFM=FBA,LRECL=121,BLKSIZE=726) 0000009 
DSNAME=SYSl.SYSUTi,DISP=OLD OOOOOIO 
DCNAME=SYSPVT OOOOOll 
DSNAME=«.RPG.SYS&0,DISP=OLD 0000012 
DCNAME=SYSIN 0000013 

MEMBER NAME RPGLG 
//EOT EXEC PGM=LINKEDIT,PARM= LIST,MAP OOOOOOl 
//SYSUTI CD DSNAME=SYS1.SYSUTI,CISP=OLO 0000002 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 0000003 
//SYSLMOD DD UNIT = DISK,SPACE=(TRK,(99,5,in,0ISP=(,P4SSI,0SNAME = «GIG) 0000004 
//SYSLIN DO DDNAME=SYS1N 0000005 
//GO EXEC PGM=..EOT.SYSLMOD.COND=l5,LT.EDTI 0000005 
//SYSPRINT DD SYSUUT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000007 
//SYSPUNCH DD UNIT=(SYSCP,.DEFER) 0000008 

MEMBER NAME RPGLP 
//EOT EXEC PGM=LINKECIT,PARM= LIST,MAP OOOOOOl 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLD 0000002 
//SYSPRINT DO SYS0UT=4,0Ca=IRECFM=FBA,LRECL=l21,BLKSIZE=725) 0000003 
//SYSLMOD CD DCNAME=SYSPVT 0000004 
//SYSLIN DO OCNAME=SYSIN 0000005 

MEMBER NAME COBCD 
//COB EXEC PGM=C0B0L,PARM= NOLOACOECK OOOOOOl 
//SYSPRINT 00 SYSUUT=A,DCB=IRECFM=FBA,LRECL=12l,BLKSIZE=726) 0000002 
//SYSPUNCH 00 UNIT=(SYSCP..DEFER) 0000003 
//SYSUTI DD OSNAME=SYSl.SYSUTI,01SP=0LD 0000004 
//SYSUT2 00 0SNAME=SYSl.SYSUT2,DISP=0LD 0000005 
//SYSUT3 DD 0SNAME=SYSl.SYSUT3,DISP=0LD . 0000005 
//SYSUT4 DD UNIT = OISK,SPACE=(TRK, (20.20) I 0000007 
//SYSLIB DD DCNAME=SYSTXT COMPILE-TIME FACILITY 0000008 

MEMBER NAME COBCP 
//COB EXEC PGM=C0B0L OOOOOOl 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FB4,LRECL=l2l,BLKSIZE=725) 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLD 0000003 
//SYSUT2 00 DSNAME=SYSl.SYSUT2.DISP=0LD 0000004 
//SYSUT3 00 DSNAME=SYSl.SYSUT3.DISP=0L0 0000005 
//SYSUT4 DD UNIT=DISK,SPACE=(TRK,(20,20)) 0000005 
//SYSLIB 00 OCNAME=SYSTXT COMPILE-TIME FACILITY 0000007 
//SYSLIN 00 DCNAME=SYS0BJ 0000008 

MEMBER NAME COBCLG 
//COB EXEC PGM=COBOL OOOOOOl 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFH=FBA,LRECL=121,BLKSIZE=725) 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,0ISP=0LD 0000003 
//SYSUT2 00 DSNAME=SYS1.SYSUT2.DISP=DLO 0000004 
//SYSUT3 00 DSNAME=SYS1.SYSUT3,D1SP=0LD 0000005 
//SYSUT4 00 UNIT=OISK,SPACE=lTRK,(20.20)) 0000006 
//SYSLIB DD OCNAME=SYSTXT COMPILE-TIME FACILITY 0000007 
//SYSLIN DO DSNAME=SYS1.SYSLIN,DCB=(RECFM=FB.LRECL=80,BLKSIZE=3200), C0000008 
// DISP=(01D,PASS) 1000009 
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//EOT EXEC PGM=LINKEDIT,C0ND=(5,LT,COB),PARM= LIST,MAP 
//SYSPRINT 00 SYS0UT = A,DCB=(RECFM = FBA,LRECL = l2l,BLKSIZE-7/;6l 
//SYSUTI DO 0SNAME=SYS1.SYSUTI,DISP=0L0 
//SYSLIB DO DSNAME = SYS1.COBLIB,0ISP = 0L0 n<:N4MP-*r f r 1 
//SYSLMOO 00 UNIT=DISK,SP4CE=(TRK,(99,5,l)),DISP=(,PASS),DSNAME-fG(G) 
//SYSLIN DD DSNAME=«.CCB.SYSLIN,DISP=0L0 
// CO ODNAME = SYSIN ,-„,,, 
//GO EXEC PGM=«.EOT.SYSLMOD,COND=l(5,LT,C0B),(5,LT,EDT)) 
//SYSOUT 00 SYSOUT=A,0CB=(RECFM=FBA,LRECL=133,BLKSIZE-798) 
//SYSPUNCH DO UMT=(SYSCP.,DEFER) 

OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 
0000015 
0000016 
0000017 
0000018 
0000019 

MEMBER NAME C08CLP 
//COB EXEC PGM=C0B0L 
//SYSPRINT 00 SYSOUT=4,0CB=(RECFM=FB4,LRECL=l21,BLKSIZE-726l 

00 DSNAME=SYSl.SYSUTI,D1SP=0LD 
DD DSNAME=SYS1.SYSUT2,DISP=DL0 
DD 0SNAME=SYSl.SYSUT3,0ISP=0L0 

//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSUT4 
//SYSLIB 

DD UNIT=DISK,SPACE=ITRK,(20,20)) 
00 DCNAME=SYSTXT COMPILE-TIME FACILITY 

//SYSLIN 00 0SNAME=SYSl.SYSLIN,0CB=(RECFM=Fa,LRECL-80.BLKSIZE=32 00). 
// 0ISP=(OLCP4SS) 
//EOT EXEC PGM=LINKED1T,C0ND=(5,LT,C0BI,PARM= LIST,MAP 
//SYSPRINT DD SYSaUT = 4,DCB=(RECFM = FB4, LRECL=121,BLKSIZE = 725 ) 
//SYSUTI DO 0SN4ME=SYS1.SYSUTI,DISP=OL0 
//SYSLIB 00 DSN4ME=SYS1.COBLIB,DISP=OLO 
//SYSLMOD CO DCNAME=SYSPVT 
//SYSLIN 00 DSNAME=».COB.SYSLIN,DISP=OLD 
// CD DCNAME=SYS1N 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 
0000007 

C0000008 
0000009 
OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 
0000015 
0000016 

MEMBER NAME COBLG 
//EOT EXEC PGM=LINKECIT,PARH= LIST,MAP OOOOOOl 
//SYSPRINT DD SYSOUT = A,DCa=(RECFM = FBA,LRECL = 121,BLKSIZE = 726 I 0000002 
//SYSUTI CD DSN4ME=SYS1.SYSUTI,DISP=OLD 0000003 
//SYSLIB DO DSN4ME=SYS1.COBLIB,D1SP=0LD 0000004 
//SYSLMOD DD UNIT = DISK,SP4CE=(TRK , 1 99 , 5,1)I,DISP=I ,PASS),DSNAME=*G(G) 0000005 
//SYSLIN CD DDNAME=SYSIN 0000005 
//GO EXEC PGM=..EOT.SYSLMOD,C0ND=(5,LT,EDT) 0000007 
//SYSOUT DD SYS0UT=4,DCB=(RECFM=FB4,LRECL=133,aLKSIZE=798) 0000008 

0000009 //SYSPUNCH 00 UNIT=(SYSCP,.DEFER) 

MEMBER N4ME COBLP 
//EOT EXEC PGM=LINKECIT,P4RM= LIST,MAP 
//SYSPRINT CO SYS0UT=A,CCa=(RECFM=FBA,LRECL=121,BLKSIZE=725) 
//SYSUTI DD DSN4ME=SYSl.SYSUTI,CISP=OLD 
//SYSLIB DO DSNAME=SYS1.CQBLIB,DISP=OL0 
//SYSLMOD DD DCN4ME=SYSPVT 
//SYSLIN DD DCN4ME=SYSIN 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 

MEMBER NAME FTHCCE 
//FTH EXEC PGM=F0RTR4NH,PARM= LI ST,NOLOAD,DECK 
//SYSUDUMP DD UM T= ( C TC ,, DEFER ), DCB= ( RECFM=F BA . LRECL = 121. BLKSI ZE = 725 I 

CC S Y S 0 U T = 4 , C C B = ( R E C F M = F B A , L R E C L = 1 3 3 , B L K S I Z E = 7 9 8 ) 

OD U M T = 1 S Y S C P , , C E F E R ) 

CD D S N 4 M E = S Y S 1 . S Y S U T I , D I S P = O L C 

• PROCEDURE COMPILES F T H . S Y S I N 8 0 - B Y T E SOURCE I M A G E S 

• INTO OBJECT MODULE CARD DECK FOR L A T E R L I N K E D I T I N G . 

PRO FORMA 
• //XXXXXXXX JOB IXXXXXX,X,X,XI,MSGLEVEL=l 
• //XXXXXXXX EXEC FTHCOE 
• //FTH.SYSIN DD • 
• SOURCE DECK 

• /• 

//SYSPRINT 
//SYSPUNCH 
//SYSUTI 
II 
II 
II 
II 
II 
II 
II 
II 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 
0000007 

00000008 
•0000009 
•OOOOOIO 
•OOOOOll 
•0000012 
0000013 
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MEMBER NAME FTHCPE 
//FTH EXEC PGM = FORTRANH,PARM= LI ST,NQCECK,LOAD 
//SYSUDUMP DO UNIT=(CTC,.DEFER).DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 
//SYSPRINT OC SYSDUT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 

•0000005 

//SYSLIN CD DCNAME=SYSCBJ 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=QLD 
// • PROCEDURE COMPILES FTH.SYSIN 80-BYTE SOURCE IMAGES 
II • INTO FTH.SYSOBJ OBJECT LIBRARY FOR LATER LINK EOlTlNG.^0000007 
II • PRO F0RMA00000008 
// • 11XXXXXXtt JOB (XXXXXX,X,X,X),MSGLEVEL = l ^0000009 
// • //XXXXXXXX EXEC FTHCPE •OOOOOIO 
// • //FTH.SYSIN 00 • •OOOOOll 
// SOURCE DECK ^0000012 
II • !• 0000013 

MEMBER NAME 
//FTH EX 
//SYSUDUMP 
//SYSPRINT 0 
//SYSLIN DD 
II 
//SYSUTI 
//EOT EX 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
II 
//GO EX 
//SYSUDUMP 
//FT05F001 
//FT05F001 
//FT07F001 0 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

FTHCLGE 
EC PGM=FORTRANH,PARM= LIST.NOCECK,L0AD 
DD UNIT=(CTC,,DEFERI,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726 
0 SYS0UT=A,0CB=(RECFM=FeA,LRECL=I33,BLKSlZE=798) 
DSNAME=SYS1.SYSLIN,DCB=IRECFM=FB,LRECL=80,BLKSIZE=3200), 

D1SP=(0LD.PASS) 
DD DSNAME=SYSl.SYSUTI,01SP=0LD 
EC PGM=LINKEDIT,CQN0=(9,LT,FTH),PARM= LIST,XREF 
DO UN IT=( C T C , D E F E R ) , DC B = (RECFM = FBA,LRECL = 12l,BLKSI ZE = 726 
DD SYS0UT=A,CCB=(RECFM=FBA,LRECL=12l,BLKSIZE=725l 
DO DSNAME = SYSl.SYSUTI,01 SP = OLD? 
00 0SNAME=SYS1.FQRTLIB,DISP=0L0 
DD UNIT=DISK,SPACE=(TRK,(99,5,1)),01SP=(.PASS),DSNAME=*G( 
00 OSNAME=».FTH.SYSLIN.CISP=DLD 
00 OCNAME=SYSIN 
EC PGM=^.EDT.SYSLMOD.COND=((5.LT,FTH),(5,LT,EDT)) 
DD U M T = ( C T C , D E F E R ) , DC B = (RECFM = FBA,LRECL=l2l,BLKSI ZE = 726 
CD DCNAME=SYSIN 
00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
D UNIT=(SYSCP,,DEFER) 

• PROCEDURE COMPILES FTH.SYSIN 80-BYTE SOURCE IMAGES 
• FOR LINKING INTO LOAD MODULE FOR EXECUTION. 
• PRO FOR 
ft //XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEVEL=l 
ft /•FORMAT PR,DDNAME=SYSUDUMP,(aNTROL=SINGLE 
ft //XXXXXXXX EXEC FTHCLGE 
ft //FTH.SYSIN DD • 
• SOURCE DECK 
/• 
//EOT.S YSIN OC • 

CONTROL STATEMENTS AND/OR OBJECT DECKS. 

OOOOOOl 
0000002 
0000003 

C0000004 
0000005 
0000005 
0000007 
0000008 
0000009 
OOOOOIO 
OOOOOll 

G) 0000012 
0000013 
0000014 
0000015 
0000016 
0000017 
0000018 

X0000019 
•0000020 
•0000021 

MA00000022 
•0000023 
•0000024 
•0000025 
•0000026 

..^0000027 
•0000028 
•0000029 

..^0000030 
0000031 

MEMBER NAME FTHCLPE 
//FTH EXEC PGM=FORTRANH,PARM= LI ST,NODECK,LOAD OOOOOOl 
//SYSUDUMP 00 UNIT=(CTC,,DEFER) 0000002 
//SYSPRINT 00 SYS0UT=A,DC6=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000003 
//SYSLIN 00 DSNAME=SYSl.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200), C0000004 
// DISP=(0LD,PASS) 0000005 
//SYSUTI 00 OSNAME=SYSl.SYSUTI,01SP=OL0 0000005 
//EDT EXEC PGM=LINKEDIT,C0ND=(9,LT,FTHI,PARM= LIST.XREF 0000007 

U M T = ( C T C , D E F E R ) 0000008 
SYSQUT=A,CCB=(RECFM=FBA,LRECL=12l,BLKSIZE=726) 0000009 

DD DSNAME=SYSl.SYSUTI,DISP=0LD OOOOOIO 
00 DSNAME=SYSl.FQRTLIB.DISP=OLO OOOOOll 
DD OCNAME=SYSPVT 0000012 
DD DSNAME=^.FTH.SYSLIN.DISP=0L0 0000013 
DD DCNAME=SYSIN ^0000014 

• PROCEDURE COMPILES FTH.SYSIN 80-BYTE SOURCE IMAGES •OOOOOIS 

//SYSUDUMP DD 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
II 
II 

00 
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// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

PQR LINKING INTO EDT.SYSPVT LOAD MODULE LIBRARY. ^^^^^^0000016 

//XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEVEL=l •OOOOOIB 
/.SETJP CEVI?E=2314.ID=XXXXXX,DDNAME=SYSPVT -00000 9 
//XXXXXXXX EXEC FTHCLPE l o S l 
//FTH.SYSIN OD • .nnnnn?? 

SOURCE CECK °°°°°li 
I 
I 
I 

•0000023 
/EDT.SYSPVT CD DSNAME = X ( X), UNI T=01 SK , VOLUME=SER = SETUP.0000024 

'^^^•^''CONTROL'STATEMENTS AND/OR OBJECT DECKS 0000027 

MEMBER NAME 
//EOT E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
//GO E 
//SYSUDUMP 
//FT05F001 
//FT06FOOI 
//FT07F001 
II 
II 
II 
II 
II 
II 
II 
II 
II 

FTHLGE 
XEC PGM=LINKE 
DD UNIT=ICTC 
DD SYS0UT=4 
DC 0SN4ME=SY 
DO 0SNAME=SY 
DO UMT = DISK 
DD DCNAME=SY 

XEC PGM=».ECT 
00 UNIT=ICTC 
DD DCNAME=SY 
CD SYSOUT=A, 

UMT=(SYS 
• PRCCEOU 
• FOR LIN 
• 
• //xxxxx 
• /•FORMA 
• //xxxxx 
• //EOT.S 

DO 

CIT 
,DE 

CCB 
Sl.S 
Sl.F 
,SPA 
SIN 
.SYS 
, .DE 
SIN 
DCB = 
CP,. 
RE R 
KING 

PARM= LIST.XREF 
FER) 
(RECFM=FBA,LRECL=121.BLK 
YSUTl,CISP=OLD 
0RTL1B,CISP=0L0 
CE=(TRK,(99,5,1 I ),DISP=I 

LM0CC0ND=I5 ,LT ,ECT I 
FER),DCB=(RECFM=FBA,LREC 

(RECFM=FBA,LRECL=133,BLKSIZE=798) 
DEFER) 
EACS EDT.SYSIN STATEMENT 
INTO LOAD MODULE FOR EX 

XXX JOB (XXXXXX,X,X,X),MSGLE 
T PR,DDNAME=SYSUDUMP,CONTROL 
XXX EXEC FTHLGE 
YSIN DD • 
CONTROL STATEMENTS AND/OR 0 

/• 

OOOOOOl 
0000002 

SIZE=725) 0000003 
0000004 
0000005 

,PASSI.DSNAME=*G(G) 0000005 
0000007 
0000008 

L=121,BLKSIZE=726) 0000009 
OOOOOIO 
OOOOOll 
X0000012 

S AND OBJECT DECKS •0000013 
ECUTION. ^0000014 

PRO F0RMA00000015 
VEL=1 •0000016 
=SINGLE •0000017 

•0000018 
•0000019 

8JECT DECKS 0000020 
0000021 

MEMBER NA 
//EDT 
//SYSUDUM 
//SYSPRIN 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
//SYSLIN 

ME FTHLPE 
EXEC PGM=LI 
DD UNIT=( 
00 SYSOUT 
CD DSNAME 
OD DSN4ME 
DD OCNAME 

• PROC 
• FOR 
• 
• //xx 
• /•SE 
• //XX 
• //EC 
• //EO 

• /• 
CO DCNAME=SYSIN 

NKECIT,PARM= LIST.XREF 
CTC,DEFERI.DCB=(RECFM=F6A,LRECL=l21,aLKSIZ 
=A,CCB=(RECFM=FB4,LRECL=121,BLKSIZE=726) 
=SYS1.SYSUT1,0ISP=0LD 
=SYSl.FORTLIB,OISP=DLD 
=SYSPVT 
EDURE READS EDT.SYSIN STATEMENTS AND OBJECT 
LINKING INTO EDT.SYSPVT LOAD MODULE LIBRARY 

PR 
XXXXXX JOB (XXXXXX,X,X,X),MSGLEVEL=l 
TUP CEVICE=2314,I0=XXXXXX,00NAME=SYSPVT 
XXXXXX EXEC FTHLPE 
T.SYSPVT DD DSNAME = X(XI,LNIT=DISK,VOLUME = SE 
T.SYSIN DD • 

CONTROL STATEMENTS AND/OR OBJECT DECKS 

OOOOOOl 
E=726) 0000002 

0000003 
0000004 
0000005 
•0000006 

DECKS ^0000007 
•0000008 

0 FORMA00000009 
•OOOOOIO 
•OOOOOll 
•0000012 

R=SETUP^0000013 
•0000014 
0000015 
0000016 
0000017 

MEMBER NAME FTGCDE 
//FTG EXEC PGM = F0RTR4NG.PARM= LI ST,NDLOAO,DECK 
//SYSUDUMP 00 UMT= (CTC, DEFER ),DCB=(RECFM=FBA,LRECL = l2l, BLKSI ZE = 726) 

00 SYSDUT=A 
UNIT=(SYSCP,,DEFER) 
• PROCEDURE COMPILES FTG.SYSIN 80-BYTE SOURCE IMAGES 
• INTO OBJECT MODULE CARD DECK FOR LATER LINK EDITING. 

//SYSPRINT 
//SYSPUNCH CO 
II 
II 
II 
II 

OOOOOOl 
0000002 
0000003 
X0000004 
•0000005 
•0000006 

• //XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEVEL=l 
PRO FORMA00000007 

•0000008 
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// 
// 
// 
// 

//XXXXXXXX EXEC FTGCDE 
//FTG.SYSIN 00 • 

SOURCE CECK 
/ft 

•0000009 
•OOOOOIO 

,•OOOOOll 
0000012 

OOOOOOl 
0000002 
0000003 

•0000004 
•0000005 

MEMBER NAME FTGCPE 
//FTG EXEC PGM = FORTRANG,PARM= LI ST,NODECK,LOAD 
//SYSUDUMP OD UMT=(CTC,,DEFERI , DCB= ( RECFM = FBA , LRECL = 121 .BLKSI ZE=726 ) 
//SYSPRINT DD SYSOUT=A 
//SYSLIN CO OCNAME=SYSCBJ 
// • PROCEDURE COMPILES FTG.SYSIN 80-BYTE SOURCE IMAGES 
// • INTO FTG.SYSOBJ OBJECT LIBRARY FOR LATER LINK ED ITING.•OOOOOOS 
II * PRO F0RMA00000007 
// • //XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEVEL=l •OOOOOOB 
// • IIXXXXXXXX EXEC FTGCPE ^0000009 
// • //FTG.SYSIN DD • •OOOOOIO 
// • SOURCE CECK •OOOOOll 
II * I* 0000012 

MEMBER NAM 
//FTG 
//SYSUDUMP 
//SYSPRINT 
//SYSLIN D 
II 
//EOT 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
II 
//GO 
//SYSUDUMP 
//FT05F001 
//FT05F001 
//FT07FOOI 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

E FTGC 
EXEC PG 
OD UN 
00 SY 

0 DSNAM 
01 

EXEC PG 
00 UN 
DD SY 
00 OS 
00 OS 
DD UN 
00 OS 
CO OC 

EXEC PG 
DD UN 
00 OC 
00 SY 

00 UN 

LGE 
M=FO 
IT=( 
SOUT 
E = SY 
SP=( 
M=LI 
IT = ( 
SDUT 
NAME 
NAME 
IT = D 
NAME 
NAME 
M=». 
IT=( 
NAME 
SOUT 
IT=( 
PROC 
FOR 

RTR 
CTC 
= A 
SI 
OLD 
NKE 
CTC 
= A 
= SY 
= SY 
ISK 
= •• 
= SY 
EDT 
CTC 
= SY 
= A, 
SYS 
EDU 
LIN 

ANG.PARM= LIST,NODECK 
DEFER).DCB=(RECFM=F 

SYSL 
PAS 

CIT. 
DE 

CCB = 
Sl.S 
Sl.F 
.SPA 
FTG 
SIN 
.SYS 
..OE 
SIN 
CCB = 
CP, , 
RE C 
KING 

LOAD 
BA,LRECL=121,BLKSIZE=725) 

LRECL=80,BLKSIZE=3200), IN,DCB=(RECFM=FB, 
S) 
CQND-(9,LT,FTG).PARM= LIST.XREF 
FERI,DCB=(RECFM=FBA,LRECL=l2l,B 
(RECFM=FBA,LRECL=l2l,BLKSIZE=72 
YSUT1,D1SP=0L0 
0RTLIB,DISP=0L0 
CE=(TRK,(99,5,1)) 
SYSLIN,DISP=OLO 

LMOO,COND=((5.LT.FTG),(5,LT,E0T 
FER),DCB=(RECFM=FBA,LRECL=121,B 

D1SP=(,PASS) 

(RECFM=FBA,LRECL=133,BLKSIZE=798) 
DEFER) 
OMPILES FTG.SYSIN ^0-BYT 
INTO LOAD MODULE FOR EX 

//XXXXXXXX JOB (XXXXXX,X,X,X),MSGLE 
/•FORMAT PR,ODNAME=SYSUDUMP,CONTROL 
//XXXXXXXX EXEC FTGCLGE 
//FTG.SYSIN OD • 

SOURCE CECK .. 
/• 
//EDT.SYSIN DD • 

CONTROL STATEMENTS AND/OR 0 
/• 

VEL = 1 
=SINGLE 

OOOOOOl 
0000002 
0000003 

C0000004 
0000005 
0000006 
0000007 
0000008 
0000009 
OOOOOIO 

DSNAME=«G(GI OOOOOll 
0000012 
0000013 
0000014 
0000015 
0000016 
0000017 
X0000018 
•0000019 
•0000020 

PRO F0RMA00000O21 
•0000022 
•0000023 
•0000024 
•0000025 
^0000026 
•0000027 
•0000028 

ECKS ^0000029 
0000030 

LKSIZE=726) 
61 

) I 
LKSIZE=726) 

E SOURCE IMAGES 
ECUTION. 

MEMBER NAME FTGCLPE 
//FTG EXEC PGM=FORTRANG,PARM= LI ST,NODECK,LOAD OOOOOOl 
//SYSUDUMP DO U M T = (CTC. .DEFER) ,DCB=(RECFM=FBA,LRECL = l2l,BLKSIZE = 726l 0000002 
//SYSPRINT OD SYSOUT=A 0000003 
//SYSLIN DO DSNAME=SYSl.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200), C0000004 
// 0ISP=(0LD,PASSI 0000005 
//EOT EXEC PGM=LINKECIT,C0ND=(9,LT,FTGI,PARM= L1ST,XREF 0000006 
//SYSUDUMP DD UNIT=(CTC,DEFER),DCB=(RECFM=F6A,LRECL=12l,BLKSIZE=725) 0000007 
//SYSPRINT DD SYSOUT=A,CCB=(RECFM=FBA,LRECL=121.BLKSIZE=725) 0000008 
//SYSUTI DD 0SNAME=SYS1.SYSUTI,DISP=0LD 0000009 
//SYSLIB DD 0SNAME=SYSl.FQRTLIB,DISP=OLO OOOOOIO 
//SYSLMOD CD DCNAME=SYSPVT OOOOOll 
//SYSLIN CD DSNAME=^.FTG.SYSLIN.DISP=OLD 0000012 
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// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

DCNAME= 
• PROCE 
• FOR L 
• 
• IIXXX 
• /'SET 
• IIXXX 
• //FTG 

SYSIN 
DURE CO 
NKING 

XXXXX J 
UP CEVI 
XXXXX E 
SYSIN 

MPIL 
INTO 

OB ( 
CE = 2 
XEC 
DD 

/• 
//EOT 
//EOT 

.SYSPVT 

.SYSIN 

...CONT 

00 
00 1 
ROL 

•0000013 

ES FTG.SYSIN 80-BYTE SOURCE IMAGES ^0000014 
EDT.SYSPVT LOAD MODULE LIBRARY. ^0000015 

PRO F0RMA00000016 

XXXXXX,X.X.X),MSGLEVEL = l * ° ° ° ? " I 
314,ID=XXXXXX,DDNAME=SYSPVT .0000018 

fTGCLPE 'l°°°°\l 
•0000020 

.... SOURCE DECK .0000021 
. 0 0 0 0 0 2 2 

OSNAME=X(X),UNIT=OISK,VOLUME=SER=SETUP.0000023 
.0000024 

STATEMENTS AND/OR OBJECT DECKS 0000025 
0000026 

MEMBER NAME 
//EOT E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOO 
//SYSLIN 
//GO 
//SYSUDUMP 
//FT05F001 
//FT05F001 
//FT07F001 
II 
II 
II 
II 
II 
II 
II 
II 
II 

FTGLGE 
XEC PGM=LIN 
DD U M T = ( C 
DD SYSOUT= 
DD DSNAME= 
DO OSNAME= 
00 UNIT=DI 
DD 0CNAMt= 

XEC PGM=».E 
CD UNIT=(C 
DD OCNAME= 
DD SYSOUT 

U M T = ( S 
• PROCE 
• FOR L 

DD 

KECIT 
TC..OE 
A,DCB= 
SYSl.S 
SYSl.F 
SK.SPA 
SYSIN 
OT.SYS 
TC,,0E 
SYSIN 
4,CCB= 
YSCP, 
CURE R 
INKING 

P4RM= LIST.XREF 
FER),0CB=(RECFM=FBA,LRECL=121.BLKSIZE=726 
(RECFM=FBA,LRECL=12l,BLKSIZE=726) 
YSUT1,0ISP=0LD 
0RTLIB,DISP=DL0 
CE=ITRK,(99,5.1)),DISP=(.PASS),DSNAME=tG( 

LM0D,C0N0=(5,LT,ECT) 
FERI,DCB=(RECFM=FBA,LRECL=12l.BLKSIZE=726 

G) 

1RECFM=FBA.LRECL=133.BLKSIZE=798) 
DEFER) 
EACS EOT 

NTO LO 
SYSIN STATEMENTS ANO OBJECT DECK 

AD MODULE FOR EXECUTION. 
PRO FOR 

XXX,X,X,X),MSGLEVEL=l 
SYSUDUMP,CONTROL=SINGLE 
LGE 

//XXXXXXXX JOB (XXX 
/•FORMAT PR,DDN4ME= 
//XXXXXXXX EXEC FTG 
//EDT.SYSIN DD • 

CONTROL STATEMENTS AND/OR OBJECT DECKS 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 
0000007 
0000008 
0000009 
OOOOOIO 
OOOOOll 

X0000012 
•0000013 
•0000014 

MA00000015 
•0000015 
•0000017 
.0000018 
.0000019 

...0000020 
0000021 

MEMBER NAM 
//EOT 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
//SYSLIN 

E FTGLPE 
EXEC PGM=LINKEDIT, 
DC U M T = ( C T C , , C E 
DD SYSOUT=A,DCB= 
DD DSN4ME=SYS1.S 
DD DSN4ME=SYS1.F 
CC DCNAME=SYSPVT 

. PROCEDURE R 

. FOR LINKING 

• //XXXXXXXX 
• /•SETUP CEV 
• //XXXXXXXX 
• //EDT.SYSPV 
• //EDT.SYSIN 

CON 
• /• 

00 DCN4ME=SYSIN 

PARM= LIST, 
FER),DCB=(R 
(RECFM=FBA 
YSUT1,CISP 
ORTLIB.OISP 

EADS ECT.SY 
INTO EDT.S 

JOB (XXXXXX 
ICE = 2314, ID 
EXEC FTGLPE 
T DD DSNAME 
DD • 

TROL STATEM 

XREF 
ECFM = 
LRECL 
OLD 
OLD 

SIN S 
YSPVT 

X,X, 
= XXXX 

X(X) 

ENTS 

OOOOOOl 
FBA,LRECL=12l.BLKSIZE=726) 0000002 
=121.BLKSIZE=726) 0000003 

0000004 
0000005 

•0000006 
TATEMENTS AND OBJECT DECKS ^0000007 
LOAD MODULE LIBRARY. •OOOOOOB 

PRO FORMA00000009 
•OOOOOIO 
•OOOOOll 
•0000012 

,UNIT=DISK,V0LUME=SER=SETUP^0000013 
•0000014 

ANO/DR OBJECT DECKS ^0000015 
0000015 
0000017 

X),MSGLEVEL=l 
XX,DDNAME=SYSPVT 

MEMBER NAME 4SMCCE 
/ /4SM EXEC PGM = 4SM6LR,P4RM= L I ST,XREF,NDLC4D,DECK 
//SYSUDUMP DO UNIT=(CTC,DEFERI,0CB=(RECFM = FBA,LRECL = 121 ,BLKSIZE = 726) 
/ /SYSPRINT DD SYS0UT=4,DCB=(RECFM=FBA,LRECL=12l,BLKSIZE=605) 
//SYSPUNCH 00 UN1T=(SYSCP,,DEFER) 
/ /SYSUTI DO DSNAME=SYS1.SYSUTI,CISP=QLD 
//SYSUT2 00 OSNAME=SYSl.SYSUT2,0ISP=0LO 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 
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//SYSUT3 DD DSNAME=SYS1.SYSUT3.DISP=QLD 0000007 
//SYSLIB DD 0SNAME=SYSl.MACLIB,DISP=0LD X0000008 
// • PROCEDURE COMPILES ASM.SYSIN 80-BYTE SOURCE IMAGES ^0000009 
// • INTO OBJECT MODULE CARD DECK FOR LATER LINK EDITING. '0000010 
// • PRO FORMAOOOOOOll 
// ft //XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEVEL=1 '0000012 
// • //XXXXXXXX EXEC ASMCDE ^0000013 
// • //ASM.SYSIN 00 • ^0000014 
// • SOURCE DECK •OOOOOIS 
II • /• 0000016 

MEMBER NAME A 
//ASM EXEC 
//SYSUDUMP DD 
//SYSPRINT 
//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSLIB 
//SYSGO 
II 
II 
II 
II 
II 
II 
II 
II 

SMCPE 
PGM=ASMBL 
UNIT=(CTC 
SYSOUT=A, 
DSNAME=SY 
DSNAME=SY 
DSNAME=SY 
DSNAME=SY 
DDNAME=SY 

• PROCEDU 
• INTO AS 

• //XXXXX 
• //xxxxx 
ft //ASM.S 

R,PARM= LIST,XREF,NODECK,LOAD OOOOOOl 
..DEFER).DCB=(RECFM=FBA.LRECL=12l,BLKSIZE=725) 0000002 
CCB=(RECFM=FBA,LRECL=121.BLKSIZE=605) 0000003 
SI.SYSUTI.D1SP=0L0 0000004 
Sl.SYSUT2.DISP=0LD 0000005 
Sl.SYSUT3.DISP=0LD 0000006 
SI.MACLIB.DISP=OLD 0000007 
SOBJ .0000008 
RE COMPILES ASM,SYSIN 80-BYTE SOURCE IMAGES ^0000009 
M.SYSOBJ OBJECT LIBRARY FOR LATER LINK EDITING.•OOOOOIO 

PRO FORMAOOOOOOll 
X.X),MSGLEVEL=l ^0000012 

•0000013 
•0000014 

XXX JOB (XXXXXX 
XXX EXEC ASMCPE 
YSIN DO . 

SOURCE CECK 

/• 
•0000015 
0000016 

00 

MEMBER NAME 
//ASM E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSIIT2 
//SYSUT3 
//SYSLIB 
//SYSGO 
II 
llt^Ot 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLMOO 
//SYSLIN 
II 
//GO E 
//SYSUDUMP 
//SYSPRINT 
//SYSPUNCH 
II 
II 
II 
// 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

ASMCLGE 
XEC PGM=ASMBL 
00 UNIT=(CTC 
00 SYSOUT=A 
DD DSNAME=SY 
DO DSNAME=SY 
DO DSNAME=SY 
DD DSNAME=SY 
DSNAME=SYSl 

OISP=(OLD 
XEC PGM=LINKE 
00 UNIT=(CTC 
00 SYS0UT=A. 
DD OSNAME=SY 
DD UNIT=DISK 
DD DSNAME=^. 
00 DONAME=SY 

XEC PGM=..EOT 
DD UNIT=(CTC 
DO SYSOUT=A 
DD UNIT=(SYS 

. PRQCEOU 

. FOR LIN 

R,PARM= LIST 
DEFER).OCB 

OCB=(RECFM=F 
SI.SYSUTI,01 
S1.SYSUT2,0I 
Sl.SYSUT3.DI 
SI.MACLIB.01 
SYSLIN,OCB=( 

PASS) 
CIT,C0ND=(9, 

. D E F E R ) . O C B 
D C B = ( R E C F M = F 
S I . S Y S U T I . 0 1 
, S P A C E = ( T R K , 
A S M . S Y S G O , D l 
S I N 

S Y S L M D C C O N 

. D E F E R ) . O C B 
D C B = ( R E C F M = F 
C P . . D E F E R ) 
RE C O M P I L E S 
K I N G I N T O LO 

. X R E F . N O D E C K , L O A D 
= ( R E C F M = F B A , L R E C L = 1 2 1 . B L K S I Z E = 
B A . L R E C L = 1 2 1 , B L K S I Z E = 6 0 5 I 
SP=OLD 
SP=OLO 
SP=OLD 
SP=OLO 
R E C F M - F B . L R E C L « 8 0 . B L K S I Z E = 3 2 0 0 ) 

7 2 6 ) 

L T . A S M ) . P A R M = L I S T 

= ( R E C F M = F B A , L R E C L = 
B A , L R E C L = 1 2 l , B L K S I 
S P = O L 0 
( 9 9 , 5 . 1 ) ) , D I S P = ( . P A S S ) . D S N A M E = 
SP=OLD 

. X R E F 
1 2 1 . B L K S I Z E = 7 2 5 ) 
Z E = 7 2 6 ) 

0 = ( ( 5 . L T . A S M ) , ( 5 , L 
= ( R E C F M = F B A , L R E C L = 
B A , L R E C L = 1 3 3 , B L K S I 

ASM.SYSIN 80-BYTE 
AO MODULE FOR EXEC 

//XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEVE 
/•FORMAT PR,DDNAME=SYSUDUMP.CONTROL=S 
/•SETUP CEVICE=2314.ID=XXXXXX.ODNAME 
//XXXXXXXX EXEC ASMCLGE 
//ASM.SYSIN DD . 

SOURCE DECK ... 

I.EDT)) 
121.BLKSIZE= 
ZE=798) 

SOURCE IMAGE 
UTION. 

PRO 
L = l 
INGLE 
SYSPVT 

EDT.SYSPVT DO OSNAME = X(X).UN IT=OISK 
EDT.SYSIN 00 . 

CONTROL STATEMENTS AND/OR OBJ 

.VOLUME=SER= 

ECT DECKS.., 

/• 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 
0000007 

C0000008 
0000009 
OOOOOIO 
OOOOOll 
0000012 
0000013 

*G(G) 0000014 
0000015 
0000016 
0000017 
OOOOOIB 
0000019 

•0000020 
S ^0000021 

•0000022 
FORMA00000023 

•0000024 
•0000025 
•0000025 
•0000027 
•0000028 
^0000029 
•0000030 

SETUP^0000031 
•0000032 
^0000033 
0000034 

726) 

http://Sl.SYSUT3.DI
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ASM XEC P M 4SMBLR,P4RM= LI ST,XREF.NODECK,LOAD OOOOOOl 
SUDUMP DD u T " C C D^FER).DCB=(RECFM = FBA,LRECL = 12l,BLKSIZE = 726) 0000002 

/ / I Y S P M N ? DO SYS0UT = 4,CCB=(RECFM = FB4,LRECL = 121.BLKSIZE = 605) 0000003 
//SYSUTI DD DSN4ME=SYS1.SYSUTI,DISP=0LD nnOOQOS 
//SYSUT2 CC DSNAME=SYS1.SYSUT2.DISP=0L0 0000005 
//SYSUT3 CO DSNAME=SYSl.SYSUT3.CISP=OL0 nnnnnn7 
//SYSLIB 00 OSNAME=SYSl.MACLIB,DISP=QLD "„' 
//SYSGO DD DSN4ME = SYS1.SYSLIN.DCB=(RECFM=FB,LRECL = 80,BLKSIZE = 3200). "000008 
// DISP=(QLD,P4SSI „ ° „ ° ° : „ 
//EOT EXEC PGM=LINKECIT.C0ND=(9.LT.ASM),PARM= LIST,XREF OOOOOIO 
//SYSUDUMP DD UMT=(CTC,DEFER),DCB=(R£CFM=FBA,LRECL = l2l.BLKSIZE = 725) OOOOOll 
//SYSPRINT 00 SYS0UT=4,DCB=(RECFM=FB4,LRECL=l2l,BLKSIZE=725) 0000012 
//SYSUTI DO DSNAME=SYSl.SYSUTI.DISP=DLO 0000013 
//SYSLMOD DO DCNAME=SYSPVT 0000014 
//SYSLIN DD DSNAME=^.ASM.SYSGO,DISP=OLD 0000015 
// DD DCNAME=SYSIN ^0000015 
// . PRCCEOURE COMPILES ASM.SYSIN 80-BYTE SOURCE IMAGES ^0000017 
// . FOR LINKING INTO EDT.SYSPVT LOAD MODULE LIBRARY. •OOOOOIS 
// , PRO F0RMA00000019 
// • //XXXXXXXX JOB (XXXXXX,X,X,XI,MSGLEVEL=l .0000020 
// . /.SETUP CEVICE=2314,ID=XXXXXX,DONAME=SYSPVT '0000021 
// • //XXXXXXXX EXEC ASMCLPE .0000022 
// • //ASM.SYSIN OC • .0000023 
// . SOURCE CECK ^0000024 
// . /. ^0000025 
// • //EDT.SYSPVT DD DSNAME = X(X),LNIT=D1 SK.VOLUME=SER=SETUP^0000026 
// • //EDT.SYSIN DD • "0000027 
// • CONTROL STATEMENTS AND/DR OBJECT DECKS .0000028 
// • /. 0000029 

MEMBER NAME ASMLGE 
//EDT EXEC PGM=LINKECIT,PARM= LIST,XREF OOOOOOl 
//SYSUDUMP DC UMT=(CTC ,DEFER) ,DCB=(RECFM = FBA,LRECL = 12l,BLKSIZE = 726l 0000002 
//SYSPRINT CO SYSDUT=A,CC6=(RECFM=FBA,LRECL=l2l,BLKSIZE=725l 0000003 
//SYSUTI CO DSNAME=SYSl.SYSUTI,DISP=0LD 0000004 
//SYSLMOD CC UMT = DISK,SPACE=(TRK, (99,5,1 I ) ,OISP=( .PASSI ,DSNAME=«G(GI 0000005 
//SYSLIN CC DCNAME=SYSIN 0000005 
//GO EXEC PGM=..EOT.SYSLMOD,COND=(5,LT.ECTI 0000007 
//SYSUDUMP DD UMT=(CTC lOEFER) ,DCB=(RECFM = FB4.LRECL = 121.BLKSIZE = 725 I 0000008 
//SYSPRINT DD SYS0UT=4,DCB=IRECFM=FB4,LRECL=133,BLKSIZE=7981 0000009 
//SYSPUNCH CD UMT=(SYSCP,,DEFER) .0000010 
// • PROCEDURE READS EDT.SYSIN STATEMENTS ANO OBJECT DECKS .OOOOOll 
// . FOR LINKING INTO LOAD MODULE FOR EXECUTION. .0000012 
II • PRO FORMA00000013 
// . //XXXXXXXX JOB (XXXXXX,X,X,XI,MSGLEVEL=l .0000014 
// . /.FORMAT PR,DCNAME=SYSUDUMP,C0NTR0L=SINGLE '0000015 
// . //XXXXXXXX EXEC ASMLGE .0000016 
// • //EDT.SYSIN DD . .0000017 

0000018 
0000019 

II CONTROL STATEMENTS AND/OR OBJECT DECKS 0000018 

// . /. 

MEMBER NAME 4SMLPE 
//EOT EXEC PGM=LINKECIT,P4RM= LIST.XREF OOOOOOl 
//««pi'!3T "nn "^'j;rl"'^"'=""''°"=l''E"M = F64,LRECL = 12l,BLKSlZE = 725l 0000002 
/̂ c!c,,T, °° SYSQUT = 4,DCB=(RECFM = FBA,LRECL = l2l,BLKSIZE = 7251 0000003 
//SYSUTI DD DSNAME = SYSl.SYSUTI,DISP=QLD 0000004 
//SYSLMOD 00 DCN4ME=SYSPVT .0000005 

• PROCEDURE RE4DS EDT.SYSIN STATEMENTS AND OBJECT DECKS .0000005 
• FOR LINKING INTO EDT.SYSPVT LOAD MODULE LIBRARY. ^0000007 
• ,,.,., PRO FQRMA00000008 
• //XXXXXXXX JOB (XXXXXX,X.X,XI,MSGLEVEL=1 .0000009 
• /'FORMAT PR.DDNAME=SYSUDUMP,CQNTROL=SINGLE 'OOOOOIO 
• //XXXXXXXX EXEC 4SMLPE 'OOOOOll 

// 
// 
// 
// 
// 
// 
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// ft //EDT.SYSIN DO • ^0000012 
// ft CONTROL STATEMENTS AND/OR OBJECT DECKS 0000013 
// • /• 0000014 
//SYSLIN DD DCNAME=SYSIN 0000015 

MEMBER NAME PLICDE 
//PLl EXEC PGM=PLl,PARM= E,L.D,NLO OOOOOOl 
//SYSUDUMP 00 UMT=(CTC, ,DEFER) ,DCB=(RECFM = FBA,LRECL = 121,flLKSIZE = 725) 0000002 
//SYSPRINT DD SYSQUT=A,DCB=(RECFM=VBA,LRECL=125,BLKSIZE=529) 0000003 
//SYSPUNCH 00 UNIT=(SYSCP.,DEFER) 0000004 
//SYSUTI DD DSNAME=SYS1.SYSUTI,D1SP=0LD 0000005 
//SYSUT3 DD DSNAME=SYSl.SYSUT3.0ISP=OLD 0000006 
//SYSLIB DD DDNAME=SYSTXT CDMPILE-TIME FACILITY 0000007 
// • PROCEDURE COMPILES PLl.SYSIN 80-BYTE SOURCE IMAGES •OOOOOOB 
// • INTO OBJECT MODULE CARD DECK FOR LATER LINK EDITING. ^0000009 
// • PRO FORMAOOOOOOIO 
// • //XXXXXXXX JOB (XXXXXX.X,X,X),MSGLEVEL=l •OOOOOll 
// • //XXXXXXXX EXEC PLICOE ^0000012 
// • //PLl.SYSIN 00 • •OOOOOIS 
// SOURCE CECK •0000014 
// ft /• OOOOOIS 

MEMBER NAME PLICPE 
//PLl EXEC PGM=PLl,PARM= E,L,ND,LO OOOOOOl 
//SYSUDUMP 00 UNIT=ICTC..DEFER).DCB=(RECFM=FBA.LRECL=121.BLKSIZE=725) 0000002 
//SYSPRINT DD SYS0UT=A.DCB=(RECFM=VBA,LRECL=125.BLKSIZE=529) 0000003 
//SYSUTI 00 OSNAME=SYSl.SYSUTI,DISP=OLD 0000004 
//SYSUT3 CD DSNAME=SYSl.SYSUT3.DISP=0LD 0000005 
//SYSLIB 00 DCNAME=SYSTXT COMPILE-TIME FACILITY 0000006 
//SYSLIN 00 DCNAME=SYS0BJ ^0000007 
// • PROCEDURE COMPILES PLl.SYSIN 80-BYTE SOURCE IMAGES •OOOOOOB 
// • INTO PLl.SYSOBJ OBJECT LIBRARY FOR LATER LINK EDITING.^0000009 
// ft PRO FORMAOOOOOOIO 
// • //XXXXXXXX JOB (XXXXXX,X,X,X ),MSGLEVEL = l •OOOOOll 
// • /•SETUP CEVICE=2314,ID=XXXXXX,DDNAME=SYSTXT ^0000012 
// • //XXXXXXXX EXEC PLICPE •OOOOOIS 
// « //PLl.SYSTXT 00 0SNAME=XXXX,UNIT=D1SK,VOLUME=SER=SETUP^0000014 
// • //PLl.SYSIN DO • •OOOOOIS 
// SOURCE OiCK ^0000015 
// ft /» 0000017 

MEMBER NAME PLICLGE 
//PLl EXEC PGM=PL1.PARM= E.L.ND.LD OOOOOOl 
//SYSUDUMP 00 UNIT=(CTC..DEFER),DCB=(RECFM=FBA,LRECL=12l,BLKSIZE=725) 0000002 
//SYSPRINT 00 SYSQUT=A,DCB=(RECFH=VBA,LRECL=125,BLKSIZE=529) 0000003 
//SYSUTI DD DSNAME=SYSl.SYSUTI,DISP=0LD 0000004 
//SYSUT3 DD DSNAME=SYS1.SYSUT3,DISP=DL0 0000005 
//SYSLIB 00 DCNAME=SYSTXT COMPILE-TIME FACILITY 0000006 
//SYSLIN DD 0SNAME=SYS1.SYSLIN,DCB=(RECFM=FB,LRECL=80.BLKS1ZE=400), C0000007 
// 0ISP=(0LD,PASS) 0000008 
//EOT EXEC PGM=LINKECIT,C0ND=(9,LT,PLl).PARM= LIST.XREF 0000009 
//SYSUDUMP OD UNIT=(CTC.DEFER),0CB=(RECFM=F6A,LRECL=l2l.BLKSIZE=726) OOOOOIO 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=12l,BLKSIZE=725) OOOOOll 
//SYSUTI CO OSNAME=SYSl.SYSUTI,DlSP=OLD 0000012 
//SYSLIB 00 DSNAME=SYSl.PLILIB,DISP=OLD 0000013 
//SYSLMOD DD UN IT = DISK,SPACE=ITRK,(99,5,I)),DISP=( ,PASS I ,OSNAME = .G(G) 0000014 
//SYSLIN DD DSNAME=^.PL1.SYSLIN.DISP=0LD OOOOOIS 
// 00 OCNAME=SYSIN 0000016 
//GO EXEC PCM=^.EDT.SYSLM00.C0ND=((9,LT,PL1).(9,LT,E0T)) 0000017 
//SYSUDUMP 00 UMT=(CTC.,DEFER).DCB=(RECFM=FBA,LRECL = l2l.BLKSIZE = 726l 0000018 
//SYSPRINT DD SYS0UT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000019 
//SYSPNCH 00 UMT=(SYSCP,,DEFERI ^0000020 
// • PROCEDURE COMPILES PLl.SYSIN 80-BYTE SOURCE IMAGES ^0000021 
// • FOR LINKING INTO LOAD MODULE FOR EXECUTION. ^0000022 
// ft PRO FORMA00000023 
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// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

IIXXXX 
/•FORM 
/•SETU 
IIXXXX 
//PLl 
//PLl 

/• 
//EOT. 

• /• 

XXXX JOB (XXXXXX,X,X,X),MSGLEVEL=1 °nnnn^s 
AT PR,DDNAME=SYSUDUMP,CONTROL=SINGLE °°°°°ll 
P CEVICE=2314.ID=XXXXXX.DDNAME=SYSTXT •?°?°°?5 
XXXX EXEC PLICLGE ^0000027 
SYSTXT 00 0SNAME=XXXX,UNIT=DISK,VOLUME=SER=SETUP^0OOOO28 
SYS N DO . .0000029 

SOURCE DECK .0000030 
.0000031 

SYSIN 00 . .0000032 
.CONTROL STATEMENTS AND/OR OBJECT DECKS .0000033 

0000034 

MEMBER NAME PL 
/ / P L l EXEC 
//SYSUDUMP DO 
//SYSPRINT 00 
//SYSUTI 
//SYSUT3 
//SYSLIB 
//SYSLIN 
II 
//EOT EXEC 
//SYSUDUMP DD 

00 
DD 

DD 
00 

//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

00 
00 
DD 
DD 
00 
00 

ICLPE 
PGM=PLl,P4 

UNIT=(CTC , 
SYSOUT=A,CC 
DSNAME=SYSl 
DSNAME=SYSl 
DCNAME=SYST 
DSNAME=SYSl 
DISP=(OLD,P 
PGM=LINKEO 
UNIT=(CTC. 
SYSOUT=A.OC 
0SNAME=SYS1 
DSNAME=SYSl 
DCNAME=SYSP 
OSNAME=..PL 
ODNAME=SYSI 
• PROCEDURE 
. FOR LINKI 

RM= E. 
DEFER) 
6=(REC 
.SYSUT 
.SYSUT 
XT 
.SYSLI 
ASS) 
T.COND 
DEFER) 
B=IREC 
SYSUT 
PLILI 

VT 
I.SYSL 
N 
COMPI 

NG INT 

L.ND.LD 
,DCB=(RECFM=FBA,LRECL=121,BLK 
FM=VBA,LRECL=125,BLKSIZE=629) 
l,DISP=QLD 
3.DISP=0L0 

COMPILE-TIME FACILITY 
N.DCB=(RECFM=FB,LRECL=80,BLKS 

=(9,LT,PL1),PARM= LIST,XREF 
,DCB=(RECFM=FBA,LRECL=121.BLKSIZE=726) 
FM=FBA,LRECL=121.BLKSIZE=726) 
1,D1SP=DL0 
B,DISP=OL0 

IN,DISP=OLO 

LES PLl.SYSIN 80-BYTE SOURCE 
0 EDT.SYSPVT LOAD MODULE LIBR 

OOOOOOl 
SIZE=726) 0000002 

0000003 
0000004 
0000005 
0000006 

IZE=400), C0000007 
0000008 
0000009 
OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 
0000015 

•0000016 
•0000017 
•0000018 

• //XXXXXXXX JOB (XXXXXX,X,X,XI,MSGLEVEL=l 
. /.SETUP CEVICE=2314,IO=XXXXXX,DDNAME=SYSTXT 
• /.SETUP CEVICE=2314,ID=XXXXXX,0DNAME=SYSPVT 
. //XXXXXXXX EXEC PLICLPE 
• //PLl.SYSTXT DD DSNAME = XXXX,UN IT = DISK,VOLUME 
• //PLl.SYSIN DD • 
• SOURCE CECK 
• /. 
• // 
• // 

EDT.SYSPVT DO DSNAME=X(X),UNIT=DISK,VOLUME 
EDT.SYSIN 00 . 

..CONTROL STATEMENTS AND/OR OBJECT DEC 
• /» 

IMAGES 
ARY. 
PRO FORMA00000019 

.0000020 
•0000021 
•0000022 
•0000023 

=SER=SETUP.0000024 
.0000025 
.0000026 
•0000027 

=SER=SETUP^0O00028 
•0000029 

KS 0000030 
0000031 

MEMBER NAME 
//EDI E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
//GO 
//SYSUDUMP 
//SYSPRINT 
//SYSPNCH 
II 
II 
II 
II 
II 
II 
II 
II 

PLILGE 
XEC PGM=LINKE 
00 UNIT=(CTC 
CO SYSOUT=A, 
CC OSNAME=SY 
DD OSNAME=SY 
DD UNIT=OISK 
00 OCNAME=SY 

XEC PGM=^.EOT 
00 UNIT=(CTC 
00 SYSOUT-A, 
00 UNIT=(SYS 

• PROCEDU 
• FOR LIN 
• 
• //XXXXX 
• //XXXXX 
• //EOT.S 

CIT, 
DE 

DCB= 
Sl.S 
Sl.P 
SPA 

SIN 
.SYS 
..DE 
DCB = 
CP,, 
RE R 
KING 

XXX 
XXX 
YSIN 
CON 

PARM= LIST,XREF OOOOOOl 
FER),DCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=726l 0000002 
(RECFM=FBA,LRECL=12l,BLKSIZE=726) 0000003 
YSUTl,DISP=DLD 0000004 
L1LIB,DISP=0LD 0000005 
CE=(TRK,(99,5,l)),DISP=(,PASSI,DSNAME=.G(G) 0000005 

0000007 
LM0D.C0ND=(9,LT,EDT) 0000008 
FER),OCB=IRECFM=FBA,LRECL=121,BLKSIZE=725) 0000009 
(RECFM=FBA,LRECL=133,BLKSIZE=798) OOOOOIO 
DEFER) •OOOOOll 
EADS EDT.SYSIN STATEMENTS AND OBJECT DECKS ^0000012 
INTO LOAD MODULE FOR EXECUTION. •OOOOOIS 

PRO FORMA00000014 
•0000015 
•0000015 
•0000017 

< X X X , X , X , X ) , M S G L E V E L = 1 
I L G E 

/• 

JOB (XXX 
EXEC PL! 
DO • 

TROL STATEMENTS AND/OR OBJECT DECKS •0000018 
0000019 
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MEMBER NAME PLILPE 
//EOT EXEC PGM=LINKECIT,PARM= LIST,XREF OOOOOOl 
//SYSUDUMP OC U M T = (CTC, ,DEFER ) ,0CB=(RECFM = FBA,LRECL=12l,BLKSIZE=725) 0000002 
//SYSPRINT DD SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726I 0000003 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLD 0000004 
//SYSLIB DD DSNAME=SYS1.PLILIB,DISP=OLD 0000005 
//SYSLMOD CC DCNAME=SYSPVT ^0000006 
// • PROCEDURE READS EDT.SYSIN STATEMENTS AND OBJECT DECKS •OOOOOOT 
// • FOR LINKING INTO EDT.SYSPVT LOAD MODULE LIBRARY. •OOOOOOB 
// • PRO FORMA00000009 
// • //XXXXXXXX JOB (XXXXXX,X,X,XI,MSGLEVEL=l •OOOOOIO 
// • /•SETUP CEVICE=2314,IO=XXXXXX,DONAME=SYSPVT •OOOOOll 
// • //XXXXXXXX EXEC PLILPE •OOOOOW 
// • //EDT.SYSPVT 00 DSNAME=X(X),LNIT=DISK,VOLUME=SER=SETUP^0000013 
// • //EDT.SYSIN DC • ^0000014 
// • CONTROL STATEMENTS ANO/QR OBJECT DECKS •OOOOOIS 
// • /• 0000016 
//SYSLIN CO OCNAME=SYSIN 0000017 

MEMBER NAME ALGCOE 
//ALG EXEC PGM=ALG0L,PARM= S,T,NOLOAD,DECK OOOOOOl 
//SYSUDUMP DO UNIT=(CTC,.DEFER),DCB=(RECFM=FBA,LRECL=12l,BLKSIZE=725I 0000002 
//SYSPRINT 00 SYS0UT=A 0000003 
//SYSPUNCH DD UNIT=(SYSCP,.DEFER) 0000004 
//SYSUTI 00 DSNAME=SYS1.SYSUTI.DISP=0LD 0000005 
//SYSUT2 00 DSNAME=SYSl.SYSUT2,0ISP=0LD 0000005 
//$YSUT3 00 DSNAME=SYSl.SYSUT3,DISP=0LD ^0000007 
// • PROCEDURE COMPILES ALG.SYSIN 80-BYTE SOURCE IMAGES •OOOOOOB 
// • INTO OBJECT MODULE CARD DECK FOR LATER LINK EDITING. ^0000009 
// • PRO FORMAOOOOOOIO 
// • //XXXXXXXX JOB (XXXXXX.X.X,X),MSGLEVEL=1 •OOOOOll 
// • //JOBLIB 00 OSNAME=SYSl.LNKLIB,DISP=QLD ^0000012 
// • //XXXXXXXX EXEC ALGCDE ^0000013 
// • //ALG.SYSIN 00 • ^0000014 
// ft SOURCE CECK •OOOOOIS 
// ft /ft 0000016 

MEMBER NAME ALGCPE 
//ALG EXEC PGM=ALGQL,PARM= S,T,NODECK,LDAC OOOOOOl 
//SYSUDUMP 00 UNIT = (CTC. .DEFER ) .0CB=(RECFM = FB)i.LRECL = l2l,BLKSI ZE = 725) 0000002 
//SYSPRINT DD SYSQUT=A 0000003 
//SYJUTl DD DSNAME=SYS1.SYSUTI,01SP=OLD 0000004 
//SYSUT2 OD 0SNAME=SYS1.SYSUT2,0ISP=0LD 0000005 
//SYSUT3 DD DSNAME=SYS1.SYSUT3,0ISP=OLD 0000006 
//SYSLIN DO OCNAME=SYSCBJ "0000007 
// . PROCEDURE COMPILES ALG.SYSIN 80-BYTE SOURCE IMAGES •0000008 
// . INTO ALG.SYSOBJ OBJECT LIBRARY FOR LATER LINK E01TING.^0000009 
// • PRO FORMAOOOOOOIO 
// ft //XXXXXXXX JOB (XXXXXX,X,X,XI,MSGLEVEL=l .OOOOOll 
// ft //JOBLIB 00 0SNAME=SYS1.LNKLIB,DISP=0L0 .0000012 
// ft //XXXXXXXX EXEC ALGCPE .0000013 
// • //ALG.SYSIN DO . .0000014 
// . SOURCE CECK .0000015 
// • /. 0000016 

MEMBER NAME ALGCLGE 
//ALG EXEC PGM=ALG0L.PARM= S,T,NODECK,LOAD OOOOOOl 
//SYSPRINT DO SYSQUT=A 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLD 0000003 
//SYSUT2 DD DSNAME=SYSl.SYSUT2.DISP=0LD 0000004 
//SYSUT3 CD DSNAME=SYSl.SYSUT3.DISP=0LD 0000005 
//SYSLIN DO DSNAME=SYSl.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200). C0000006 
// OISP=(OLO,PASS) 0000007 
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//EOT EXEC 
//SYSUDUMP DD 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
// 
//GO 

DD 
CC 
DD 
CO 
DD 
OD 

EXEC 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSUT2 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

PGM=LINKECIT,CQND=(9 
UMT=(CTC,.CEFER),DC 
SYSQUT=4.CCB=(RECFM 
C S N 4 M E = S Y S l . S Y S U T I . 0 
D S N 4 M E = S Y S 1 . 4 L G L I B . D 
U M T = D I S K . S P 4 C E = ( T R K 
D S N A M E = . . A L G . S Y S L I N , 

DCNAME=SYSIN 
PGM=..EOT.SYSLMOD,CO 
UMT=(CTC ,DEFER) , DC 
SVSQUT=A,CCB=(RECFM= 
0SN4ME=SYSl.SYSUTI,D 
DSNAME=SYS1.SYSUT2,D 
. PROCEDURE COMPILES 
. FOR LINKING INTO L 

. //XXXXXXXX JOB (XX 

. //JOBLIB CC DSNAME 

. /.FORMAT PR,DDNAME 

. //XXXXXXXX EXEC AL 

. //ALG.SYSIN DD 

LT,ALG),PARM= LlST,XREF 
B=(RECFM=FBA,LRECL=l2l,bLKSIZE 
FBA,LRECL=121.BLKSIZE=725) 
ISP=OLD 
ISP=QLC 
,(99,5,1)),DISP=(.PASS).DSNAME 
DISP=QLD 

ND=((5,LT,ALG),(5.LT,EDT)) 
B=(RECFM=FBA,LRECL=12l.BLKSIZE 
FBA,LRECL=133,BLKSIZE=798) 
ISP=OLD 
ISP=OLD 
ALG.SYSIN 80-BYTE SOURCE IMAGES 

QAD MODULE FOR EXECUTION 
PRO 

XXXX,X,X,X),MSGLEVEL=l 
=SYS1.LNKLIB,01SP=0LD 
=SYSUDUMP,C0NTR0L=SINGLE 
GCLGE 

SOURCE CECK 
/. 
//EDT.SYSIN CC . 

CONTROL STATEMENTS AND/OR OBJECT DECKS. 
/. 

0000008 
=726) 0000009 

OOOOOIO 
OOOOOll 
0000012 

=+G(GI 0000013 
0000014 
0000015 
0000015 

=726) 0000017 
OOOOOIB 
0000019 
.0000020 
•0000021 
•0000022 

FORMA00O0O023 
•0000024 
•0000025 
•0000026 
•0000027 
•0000028 
^0000029 
•0000030 
•0000031 
^0000032 
0000033 

MEMBER NAME 
//ALG E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSLIN 00 
II 
IIEDJ 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

ALGOL 
XEC PGM 
DD UNI 
00 SYS 
DD DSN 
OD DSN 
00 DSN 
DSNAME 

OIS 
XEC PGM 
DD UNI 
DD SYS 
DO DSN 
DD DSN 
DD DCN 
CO DSN 
CD DCN 

. P 

. F 

PE 
=ALGOL,PAR 
T=(CTC,,OE 
OUT = A 
AME=SYSl.S 
AME=SYS1.S 
AME=SYSl.S 
=SYSl.SYSL 
P=(OLD,PAS 
=LINKED1T, 
T=(CTC,,DE 
OUT=A,CCB= 
AME=SYSl.S 
AME=SYSl.A 
AME=SYSPVT 
AME=..ALG. 
AME=SYSIN 
RCCEDURE C 
OR LINKING 

M= S.T,NODECK,LOAD 
FER),DCB=(RECFM=FBA.LRECL=12l.BLKSIZE=725l 

YSUT1,D1SP=0LD 
YSUT2,DISP=0LD 
YSUT3,DISP=0LD 
N.OCB=(RECFM=FB,LRECL=80,BLKSIZE=32 00), 
S) 
C0ND=(9,LT,ALG),PARM= LIST,XREF 
FER).DCB=(RECFM=FBA,LRECL=12l.BLKSIZE=725) 
(RECFM=FBA,LRECL=l2l.BLKSIZE=725) 
YSUTI.D1SP=0LC 
LGLIB.DISP=0LD 

SYSLIN,DISP=0L0 

OMPILES ALG.SYSIN 80-BYTE SOURCE IMAGES 
INTO EDT.SYSPVT LOAD MODULE LIBRARY. 

PRO FORMA 
//XXXXXXXX JOB 1XXXXXX,X,X,XI.MSGLEVEL=l 
//JOBLIB DD DSN4ME=SYS1.LNKLI8,0ISP=0LD 
/'SETUP CEVICE=2314,ID=XXXXXX,DDNAME=SYSPVT 
//XXXXXXXX EXEC ALGCLPE 
//ALG.SYSIN CO ' 

SOURCE CECK 

//EDT.SYSPV 
//EDT.SYSIN 

CON 
/' 

T DD DSNAME=X(XI,UNIT=0ISK,VOLUME=SER=SETUP 
CD ' 
TROL STATEMENTS AND/DR OBJECT DECKS 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 

C0000007 
0000008 
0000009 
OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 
0000015 
•0000015 
•0000017 
'OOOOOIB 
00000019 
•0000020 
•0000021 
•0000022 
•0000023 
•0000024 
•0000025 
•0000026 
•0000027 
•0000028 
'0000029 
0000030 

MEMBER NAME ALGLGE 
//EOT EXEC PGM=LINKECIT,PARM= LIST,XREF 
//SYSUDUMP DO UM T= (CTC, DEFER I, DCB=(RECFM.FBA, LRECL =121. BLKSI ZE = 726) 
//SYSPRINT DD SYS0UT=A.CC8={RECFM=FBA.LRECL=12l,BLKSIZE=726) 
//SYSUTI DD DSNAME=SYSl.SYSUTI,DISP=OLD 
//SYSLIB CC DSN4ME=SYS1.ALGLIB,OISP=OL0 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
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//SYSLMOD 00 
//SYSLIN CC 
//GO EXEC 
//SYSUDUMP CD 
//SYSPRINT DD 
//SYSUTI DD 
//SYSUT2 DD 
// 
II 
II 
II 
II 
II 
II 
II 
II 

U M T = DISK,SPACE=(TRK,(9'J,5.1)).0ISP=(.PASS).DSNA 
OCNAME=SYSIN 
PGM='.EDT.SYSLMOD.CONC=(5.LT.ECT) 
UMT=(CTC..CEF£RI.DCB=(RECFM = FBA,LRECL = 121,6LKSI 
SYS0UT=A,CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
DSNAME=SYS1.SYSUTI,DISP=OLD 
DSNAME=SYSl.SYSUT2,DISP=0LD 
• PROCEDURE READS EDT.SYSIN STATEMENTS AND OBJEC 
• FOR LINKING INTO LOAD MODULE FOR EXECUTION. 
• P 
• //XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEVEL=l 
• /.FORMAT PR,ODNAME=SYSUOUMP,CONTROL=SINGLE 
• //XXXXXXXX EXEC ALGLGE 
• //EDT.SYSIN 00 • 
ft CONTROL STATEMENTS AND/OR OBJECT DECKS 

ME=.G(G) 0000005 
0000007 
0000003 

ZE=725) 0000009 
OOOOOIO 
OOOOOll 

•0000012 
T DECKS •OOOOOIS 

•0000014 
RO FORMA00000015 

•0000016 
•0000017 
•0000018 
•0000019 

....•0000020 
0000021 

MEMBER NAME 
//EOT E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
II 
II 
II 
II 
II 
II 
II 
II 
II 
//SYSLIN 

DD 

ALGLPE 
XEC PGM=LIN 

UNIT=(C 
00 SYSOUT 
00 DSNAME 
CD DSNAME 
DD ODNAME= 

• PROCE 
• FOR L 
• IIXXX 
• /•SET 
• IIXXX 
• //EOT 
ft //EOT 

KECIT, 
T C O E 
A,CCB= 
SYSl.S 
SYSl.A 
SYSPVT 
DURE R 
INKING 
XXXXX 
UP CEV 
XXXXX 
.SYSPV 
•SYSIN 
...CON 

PARM= L 
FER),DC 
(RECFM= 
YSUT1,0 
LGLIB,D 

EADS ED 
INTO E 

JOB (XX 
ICE=231 
EXEC AL 
T 00 OS 
DD ' 

TROL ST 

IST,XR 
B=(REC 
FBA,LR 
ISP=OL 
ISP=QL 

T.SYSI 
OT.SYS 
XXXX,X 
4,IO=X 
GLPE 
NAME=X 

EF OOOOOOl 
0000002 
0000003 
0000004 
0000005 

'0000006 
N STATEMENTS AND OBJECT DECKS '0000007 
PVT LOAD MODULE LIBRARY. 
,X,X),MSGLEVEL=l 
XXXXX,DDNAME=SYSPVT 

FM=FBA,LRECL=l2l,BLKSIZE=725l 
ECL=l2l,BLKSIZE=726) 
0 
0 

00 0DNAME=SYSIN 

'0000006 
'0000009 
'OOOOOIO 
'OOOOOll 

(X),LNIT = OISK,VOLUME=SER = SET UP'0000012 
'0000013 

ATEMENTS AND/OR OBJECT DECKS 0000014 
0000015 
0000016 

MEMBER NAME 
//RPG E 
//SYSUDUMP 
//SYSPRINT 
//SYSPUNCH 
//SYSUTI 
//SYSUT2 
//SYSUT3 
II 
II 
II 
II 
II 
II 
II 
II 
II 

RPGCDE 
XEC PGM=RPG,PAR 
00 UNIT=(CTC, 
00 SYSOUT=A,CC 
00 UNIT=(SYSCP 
DO DSNAME=SYSl 
00 DSNAME=SYSl 
DD DSNAME=SYSl 

' PROCEDURE 
• INTO OBJE 
• 
• //xxxxxxx 
• //JOBLIB 
• //XXXXXXX 
ft //RPG.SYS 

M= LIST,NOLOACOECK 
DEFER),OCB=(RECFM=FBA,LREC 
B=(RECFM=FBA,LRECL=lil.BLK 
..DEFER) 
.SYSUTI,D1SP=0L0 
.SYSUT2,DISP=0LD 
.SYSUT3.DISP=0LD 
COMPILES RPG.SYSIN 80-BYT 

CT MODULE CARD DECK FOR LA 

X JOB (XXXXXX.X.X.XI.MSGLE 
00 DSNAME=SYSl.LNKLIB.DISP 
X EXEC RPGCDE 
IN 00 • 

L=l2l.BLKSIZE=726l 
SIZE=725) 

E SOURCE IMAGES 
TER LINK EDITING 

VEL = l 
= QLO 

SOURCE DECK 

/• 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 

'0000007 
'0000008 
'0000009 

PRO FORMAOOOOOOIO 
•OOOOOll 
•0000012 
•OOOOOIS 
•0000014 
•OOOOOIS 
0000016 

MEMBER NAME RPGCPE 
//RPG EXEC PGM = RPG.PARM= LI ST.NODECK,LOAD OOOOOOl 
//SYSUDUMP 00 UNIT=(CTC..DEFER).DCB=(RECFM=FBA,LRECL=121.BLKS1ZE=725I 0000002 

00 SYS0UT=A.CCB=(RECFM=FBA.LRECL=l2l,BLKSIZE=725) 0000003 
DD 0SNAME=SYS1.SYSUTI.DISP=OLD 0000004 
00 DSNAME=SYS1.SYSUT2.DISP=OL0 0000005 
CD DSNAME=SYSl.SYSUT3.0iSP=OLD 0000006 
DO OCNAME=SYSCBJ •OOOOOOT 

• PROCEDURE COMPILES RPG.SYSIN 80-BYIE SOURCE IMAGES •OOOOOOB 
• INTO RPG.SYSOBJ OBJECT LIBRARY FOR LATER LINK EDITING.^0000009 

//SYSPRINT 
//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSGO 
II 
II 
II PRO FORMAOOOOOOIO 
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// 
// 
// 
// 
// 
// 

//XXXXXXXX JOB <XXXXXX,X,X,X).MSGLEVEL=1 
//JOBLIB 00 DSNAME=SYS1.LNKL1B,DISP=QL0 
//XXXXXXXX EXEC RPGCPE 
//RPG.SYSIN DD • 

SOURCE DECK 

•OOOOOll 
.0000012 
.0000013 
.0000014 

,.0000015 
0000016 

MEMBER NAME RPGCLGE 
//RPG EXEC PGM = RPG.PARM= LI ST.NODECK,LOAD 
//SYSUDUMP OD UNIT=(CTC.,DEFER),OCB=(RECFM=FBA,LRECL 
//SYSPRINT 00 SYS0UT=A.CCB=(RECFM=FBA,LRECL=121,BLKS 
//SYSUTI CD DSNAME=SYSl.SYSUTI,0ISP=0LD 
//SYSUT2 DO DSNAME=SYS1.SYSUT2,DISP=0LD 
//SYSUT3 DD DSNAME=SYSl.SYSUT3,0ISP=0LD 
//SYSGO DD DSNAME=SYSl.SYSLIN,DCB=(RECFM=FB,LRECL-80 
// DISP=(OLO,PASS) 
//EDT EXEC PGM=LINKEDIT,C0ND=(9,LT,RPG),PARM= LIS 
//SYSUDUMP 00 UNIT=(CTC,,DEFER),DCB=(RECFM=FBA,LRECL 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=12l.BLKS 
//SYSUTI DO 0SNAME=SYS1.SYSUTI,DISP=DLD 
//SYSLMOD CO UNIT=OISK,SPACE=(TRK,(99,5,1)),D1SP=(. 
//SYSLIN 00 OSNAME=..RPG.SYSGO.CISP=OLO 
// OD DCNAME=SYSIN 
//GO EXEC PGM=..EDT.SYSLMOD,CONC=((9,LT.RPG).(5 

=121,BLKS1ZE=726) 
ZE=726) 

.BLKSIZE=3200). 

T.XREF 
=121.BLKSIZE=726) 
IZE=725) 

PASS).OSNAME=.G(G) 

//SYSUDUMP 
//SYSPRINT 
//SYSPUNCH 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

00 U M T=( C T C , DEFER I, DCB=(RECFM = FBA, LRECL 
00 SYSOUT=A,DCB=(RECFM=FBA,LRECL=133,BLKS 
00 UNIT=(SYSCP,,DEFER) 

. PROCEDURE COMPILES RPG.SYSIN 80-BYTE 

. FOR LINKING INTO LOAD MODULE FOR EXE 

LT,EDT)) 
=12l,BLKSIZE=726) 
IZE=798I 

SOURCE IMAGES 
CUTION. 

PRO FORMA 
EL = 1 
OLD 
SINGLE 

. //XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEV 

. //JOBLIB CC DSNAME=SYSl.LNKLIB,DISP= 
• /.FORMAT PR,DDNAME=SYSUDUMP,CONTROL 
. //XXXXXXXX EXEC RPGCLGE 
. //RPG.SYSIN DD . 

SOURCE CECK 

• /. 
• //EDT.SYSIN DD . 
. CONTROL STATEMENTS AND/OR OBJECT DECKS 

. /. 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 

C0000007 
0000008 
0000009 
OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 
0000015 
0000016 
0000017 
0000018 
.0000019 
.0000020 
.0000021 
00000022 
.0000023 
.0000024 
.0000025 
.0000026 
.0000027 
.0000028 
•0000029 
•0000030 
•0000031 
0000032 

MEMBER NAM 
//RPG 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSGO 0 
II 
lliD^ 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLMOD 
//SYSLIN 
II 
II 
II 
II 
II 
II 
II 
II 

E RP 
EXEC 
OD 
DO 
DO 
OC 
CO 

0 DSN 

EXEC 
00 
DD 
CC 
CD 
DD 
CC 

GCLPE 
PGM=RP 
UMT = ( 
SYSOUT 
OSNAME 
DSNAME 
DSNAME 
4ME=SY 
DISP=( 
PGM=LI 
UMT=( 
SYSOUT 
DSNAME 
DCNAME 
OSNAME 
DCNAME 
• PROC 
• FOR 

G,P4RM= 
CTC ,CE 
=4,CCB= 
=SYS1.S 
=SYSl.S 
=SYS1.S 
SI.SYSL 
0LCP4S 
NKECIT 
CTC,,0E 
=4,0CB= 
=SYSl.S 
=SYSPVT 
=^.RPG. 
=SYSIN 
EDURE C 
LINKING 

LIST,NOD 
FER),DCB= 
(RECFM=FB 
YSUTl.DIS 
YSUT2,DIS 
YSUT3.DIS 
IN,DCB=(R 
SI 
C0ND=(9,L 
FERI.DCB= 
(RECFM=FB 
YSUTl.DIS 

ECK.L040 
(RECFM=F64,LRECL 
4,LRECL=121,BLKS 
P = OLD 
P=OLD 
P = OLD 
ECFM=FB,LRECL=80 

T,RPG),PARM= LlS 
(RECFM=Fe4,LRECL 
A,LRECL=12l,BLKS 
P = OLD 

=121,BLKSIZE=726) 
IZE=726) 

,BLKSIZE=3200), 

T.XREF 
=121.BLKSIZE=725) 
IZE=726) 

SYSGO.DISP=DLD 

//XXXXXXXX 
//JOBLIB DD 
/•SETUP CEV 
//XXXXXXXX 

OMPILES R 
INTO EDT 

JOB (XXXX 
DSNAME=S 
ICE=2314 
EXEC RPGC 

PG.SYSIN 80-BYTE 
.SYSPVT LOAD MOD 

XX.X,X,X),MSGLEV 
YSl.LNXLIB,DISP= 
IO=XXXXXX,DDNAME 
LPE 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 
C0000007 
0000008 
0000009 
OOOOOIO 
OOOOOll 
0000012 
OOOOOIS 
0000014 
•0000015 

SOURCE IMAGES .0000016 
ULE LIBRARY. .0000017 

PRO F0RMA00000018 
EL=l .0000019 
OLD .0000020 
=SYSPVT .0000021 

.0000022 
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. //RPG.SYSIN DD • '0000023 
• SOURCE CECK 0000024 
• /. .0000025 
• //EDT.SYSPVT 00 DSNAME=X(XI,LNIT=DISK,VQLUME=SER=SETUP'0000025 
• //EDT.SYSIN 00 • .0000027 

CONTROL STATEMENTS AND/OR OBJECT DECKS .0000028 
. /• 0000029 

MEMBER NAME 
//EOT E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLMOD 
//SYSLIN 
//GO E 
//SYSUDUMP 
//SYSPRINT 
//SYSPUNCH 
II 
II 
II 
II 
II 
II 
II 
II 
II 

RPGL 
XEC PG 
DD UN 
00 SY 
CO OS 
DO UN 
00 OC 

XEC PG 
CD UN 
DD SY 
00 UN 

GE 
M = LIN 
IT=(C 
S0UT = 
NAME = 
IT = OI 
NAME = 
M=..E 
1T=(C 
SOUT 
IT=(S 
PROCE 
FOR L 

IIXXX 
/.FOR 
I IXXX 
llio^ 

K E D I T 
T C O E 
A , D C B = 
S Y S l . S 
S K , S P A 
S Y S I N 
O T . S Y S 
T C . D E 
A , D C B = 
Y S C P , 
DURE R 

N K I N G 

P4RM= LI 
FER I ,DCB 
(RECFM=F 
YSUTl,DI 
CE=(TRK, 

LMOD,CON 
FERI.DCB 
(RECFM=F 
DEFER) 
EACS EDT 
INTO LO 

ST,XREF 
=(RECFM=F6A,LREC 
BA,LRECL=121,BLK 
SP=OLD 
(99,5,1)I,01SP=(,PASS),OSNAME=»G(G) 

L=12l,BLKSIZE=725) 
SIZE=726) 

D=(5,LT,EC 
=(RECFM=Fe 
BA,LRECL=l 

SYSIN STA 
AO MODULE 

T) 
A,LREC 
33,BLK 

TEMENT 
FOR EX 

L=12l,BLKSIZE=725l 
SIZE=798) 

XXXXX JOB (XXXXXX.X.X,X),MSGLE 
MAT PR.DONAME=SYSUDUMP.CONTROL 
XXXXX EXEC RPGLGE 
.SYSIN 00 . 
...CONTROL STATEMENTS AND/OR 0 

/. 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 
0000007 
0000008 
0000009 

•OOOOOIO 
S AND OBJECT DECKS •OOOOOll 
ECUTION. •OOOOOIZ 

PRO FORMA00000013 
VEL=l ^0000014 
=SINGLE •OOOOOIS 

•0000015 
•0000017 

BJECT DECKS •OOOOOIB 
0000019 

MEMBER NAME 
//EDI E 
//SYSUDUMP 
//SYSUTI 
//SYSPRINT 
//SYSLMOD 
II 
II 
II 
II 
II 
II 
II 
II 
II 
//SYSLIN 

RPGLPE 
XEC PGM=L 
DO U M T = 
DD DSNAM 
DD SYSOU 
DD DCNAM 

• PRO 
• FOR 
• I I X 
• /•S 
• I I X 
• Hi. 
• //E 

INKEDI 
(CTC,, 
E=SYS1 
T=A,DC 
E=SYSP 
CEDURE 
LINKI 

XXXXXX 
ETUP D 
XXXXXX 
OT.SYS 
OT.SYS 

C 

T,PARM= 
DEFER I , 
SYSUTI 

B=(RECF 
VT 
READS 

NG INTO 
X JOB ( 
EV1CE=2 
X EXEC 
PVT 00 
IN DD • 
ONTROL 

LIST,XREF 
0CB=(RECFM=FBA,LRECL=121.BLKS1ZE=726I 
,DISP=OLD 
M=FBA,LRECL = 121,BLKSIZE = 726) 

EDT.SYSIN ST 
EDT.SYSPVT 

XXXXXX,x,x,x 
314,ID=XXXXX 
RPGLPE 
OSNAME=X(XI 

STATEMENTS A 

CC OCNAME=SYSIN 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 
0000007 
0000008 
0000009 
OOOOOIO 

LNIT=DISK,VOLUME = SER = SET UP'0000011 
'0000012 

NO/OR OBJECT DECKS 'OOOOOIS 
0000014 
0000015 

ATEMENTS ANO OBJECT DECKS 
LOAD MODULE LIBRARY. 
) ,MSGLEVEL = 1 
X^ONAME = SYSPVT 

MEMBER NAME 
//COB E 
//SYSUDUMP 
//SYSPRINT 
//SYSPUNCH 
//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSUT4 
//SYSLIB 
II 
II 
II 
II 
II 
II 
II 
II 

COBC 
XEC PG 
00 
00 
DJ 
DD OS 
DD OS 
DD OS 
DD UN 

DD DC 

DE 
M=COBOL 
IT=(CTC 
SQUT=A, 
IT=(SYS 
NAME=SY 
NAME=SY 
NAME=SY 
IT=D1SK 
NAME=SY 
PROCEDU 
INTO QB 

//XXXXX 
//JOBLI 
/•SETUP 
//XXXXX 
//CQB.S 

,PARM= 
,,DEFE 
CCB=(R 
CP,,DE 
SI.SYS 
SI.SYS 
SI.SYS 
SPACE 

STXT 
RE COM 
JECT M 

SOURC 
R) ,DCB 
ECFM=F 
FER) 
UT1,DI 
UT2.D1 
UTS.01 
=(TRK. 

PILES 
OOULE 

E.MAP.SEO.FLAGW.NOLOAD.DECK 
=(RECFM=FBA.LRECL=l2l.BLKSIZE=726) 
BA,LRECL=121.BLKSIZE=726) 

XXX JOB (XXX 
B 00 OSNAME= 
CEVICE=2314 

XXX EXEC COB 
YSTXT DD DSN 

SP = 
SP = 
SP = 
(20 

COB 
CAR 

XXX 
SYS 
.10 
DDE 
AME 

OLD 
OLD 
OLD 
20 

COM 
SY 

D D 

I ) 
PILE-TIME FACILITY 
SIN 80-BYTE SOURCE IMAGE 
ECK FOR LATER LINK EDITI 

PRO 
X.X).MSGLEVEL=l 

l.LNKLIB.DISP=OLD 
XXXXXX.DDNAME=SYSTXT 

XXXX,UN IT=DISK,VOLUME=SER = 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 
0000007 
0000008 
0000009 

S •OOOOOIO 
NG. •OOOOOll 
F0RMA00000012 

•OOOOOIS 
•0000014 
•0000015 
•0000015 

SETUP^0000017 
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// 
// 
// 

//COB.SYSIN 00 
SOURCE DECK 

ft /» 

•0000018 
•0000019 
0000020 

MEMBER NAME 
//COB E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSUT4 
//SYSLIB 
//SYSLIN 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

XEC°PGM=CQBOL,PARM= SOURCE,MAP,SEQ.FLAGW,NODECK.LOAD 
00 UNI T=( CTC,DEFER ),DCB=( RECFM = FBA,LRECL = 121,BLKSI ZE-
00 SYSOUT=A,0CB=(RECFM=FBA,LRECL=12l.BLKSIZE=726l 

00 OSNAME=SYSl.SYSUTI,DISP=OLO 
DC DSNAME=SYSl.SYSUT2,0ISP=OLD 
DD OSNAME=SYS1.SYSUT3.DISP=OLO 
00 UN1T=DISK,SPACE=(TRK,(20,20)) 

DD COMPILE-TIME FACILITY DCNAME=SYSTXT 
OD DCNAME=SYSCBJ , . .,^ 

• PROCEDURE COMPILES COB.SYSIN 80-BYTE SOURCE IMAGE 
• INTO COB.SYSOBJ OBJECT LIBRARY FOR LATER LINK EDI 
, PRO 

• //XXXXXXXX JOB (XXXXXX,X,X,XI,MSGLEVEL=l 
• //JOBLIB OD DSNAME=SYSl.LNKLIB,DISP=OLD 
• /•SETUP DEV1CE=2314,IO=XXXXXX.DDNAME=SYSTXT 

• //XXXXXXXX EXEC COBCPE 
• //COB.SYSTXT DD OSNAME=XXXX.UNIT=OISK,VOLUME=SER= 
• //COB.SYSIN DD • 
. SOURCE DECK 

• /• 

OOOOOOl 
726 1 0000002 

0000003 
0000004 
0000005 
0000006 
0000007 
0000008 

•0000009 
•OOOOOIO 

TING.•OOOOOll 
F0RMA0O00OO12 

•0000013 
•0000014 
•0000015 
•0000016 

SETUP^OOOOOIT 
•0000018 
•0000019 
0000020 

MEMBER NAME COBCLGE 
//COB EXEC PGM=COBDL,PARM= SOURC 
//SYSUDUMP 00 UNIT=(CTC,,DEFER),DCB 
//SYSPRINT DD SYSOUT=A,DCB=(RECFM=F 
//SYSUTI DO DSNAME=SYS1.SYSUTI,Dl 
//SYSUT2 DD DSNAME=SYSl.SYSUT2,DI 
//SYSUT3 DC DSN4ME=SYS1.SYSUT3,DI 
//SYSUT4 DO UNIT=DISK,SP4CE=(TRK, 
//SYSLIB DD DCNAME=SYSTXT 

//SYSLIN DO OSNAME=SYSl.SYSLIN.DCB= 
II 
//EOT 
//SYSUDUMP DD 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOO 
//SYSLIN 
II 
IIGO 

0ISP=(OLO,PASS) 
EXEC PGM=LINKEDIT,C0ND=(9 

UNIT=(CTC,,DEFER),DCB 
00 SYSOUT=A,CCB=(RECFM=F 
DD DSNAME=SYS1.SYSUTI,01 
00 DSNAME=SYSl.COBLIB.01 
00 UNIT=DISK.SPACE=(TRK. 
DD OSNAME=^.CCB.SYSLIN,0 
DD OCNAME=SYSIN 

EXEC PGM=^.EOT.SYSLMOD,CON 

//SYSUDUMP 00 UNIT=(CTC,,DEFER),DCB 
//SYSOUT DC SYSOUT=A,DCB=(RECFM=F 
//SYSPUNCH 00 UNIT=(SYSCP.,DEFER) 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

PROCEDURE COMPILES 
FOR LINKING INTO LO 

//XXXXXXXX JOB (XXX 
//JOBLIB 00 OSNAME= 
/•FORMAT PR,DDNAME= 
/'SETUP CEVICE=2314 
//XXXXXXXX EXEC COB 
//COB.SYSTXT DD DSN 
//COB.SYSIN DD 

E,MAP,SEQ 
=(RECFM=F 
BA,LRECL= 
SP=OLD 
SP=OLD 
SP=OLD 
(20,20)) 

COMPIL 
RECFM=FB, 

LT,COB) ,P 
=(RECFM=F 
BA,LRECL= 
SP=OLD 
SP=OLO 
(99,5,1) ) 
ISP=DLD 

D=((5.LT 
=(RECFM=F 
B4,LRECL= 

COB.SYSIN 
AD MODULE 

XXX,X,X,X 
SYSl.LNKL 
SYSUDUMP 
,ID=XXXXX 
CLGE 
AME=XXXX, 

//EDT.SYSCALL OD OS 
//EDT.SYSIN DD 

CONTROL STA 
/' 

SOURCE 

NAME=XXX, 

TEMENTS A 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 
0000007 
0000008 

C0000009 
OOOOOIO 
OOOOOll 
0000012 
OOOOOIS 
0000014 
0000015 

DISP=(,PASS),OSNAME=.G(G) 0000015 

0000017 
0000018 
0000019 
0000020 
0000021 

•0000022 
•0000023 
•0000024 

PRO F0RMA00000025 
•0000026 
•0000027 
•0000028 
•0000029 
•0000030 

UNIT=OISK,VOLUME = SER = SET UP•OOOOOSl 
•0000032 

CECK •OOOOOSS 
•0000034 

UNIT=01SK,VOLUME=SER = SET UP•OOOOOSS 
•0000036 

NO/OR OBJECT DECKS •0000037 
0000038 

,FLAGW,NODECK,LOAD 
BA,LRECL=l2l,BLKSIZE=726) 
121.BLKSIZE=726) 

E-TIME FACILITY 
LRECL=80.BLKSIZE=3200). 

ARM= LIST.XREF 
BA,LRECL=121.BLKSI ZE=726) 
121.BLKSIZE=726) 

COB).(5.LT.E0T)) 
BA.LRECL = 121.BLKSIZE = 725) 
133.BLKSIZE=798) 

80-BYTE SOURCE IMAGES 
FOR EXECUTION. 

I ,MSGLEVEL = 1 
IB.OISP=QLO 
CONTRQL=SINGLE 
X,DDNAME=SYSTXT 
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MEMBER NAME 
//COB EX 

EX 

//SYSUDUMP 1 
//SYSPRINT 1 
//SYSUTI 
//SYSUT2 
//SYSUT3 
//SYSUT4 
//SYSLIB 
//SYSLIN 00 
II 
IIEOl 
//SYSUDUMP 0 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

CCBCLPE 
EC PGM=CQBOL.PARM= SOURCE.MAP,SEQ.FLAGW,NOOECK,LOAD 
D U M T = (CTC,DEFERI , OCB= ( RECFM=F BA , LRECL = 121, BLKSI ZE=726 
C SYSOUT=A,CCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 
DC DSNAME=SYS1.SYSUTI,DISP=OLD 
DD DSNAME=SYSl.SYSUT2,DISP=OLD 
DD DSNAME=SYS1.SYSUT3,DISP=0LD 
00 U M T = DISK,SPACE=1 TRK, (20,20) ) 
0 DCNAME=SYSTXT COMPILE-TIME FACILITY 
DSNAME = SYS1.SYSL1N,DCB=(RECFM = FB,LRECL = 80,BLKSIZE=3200 I , 

DISP=(0LD,PASSI 
EC PGM=LINKEDIT,C0ND=(9,LT,C0BI,PARM= LIST,XREF 
D UMT=(CTC,,DEFERI.0CB=(RECFM = FeA.LRECL = l2l,BLKSIZE=726 
DD SYSOUT=A,DCB=(RECFM=FBA,LRECL=121.BLKSIZE=725) 
DD DSNAME=SYS1.SYSUTI,DISP=0LD 
CD 0SNAME=SYS1.COBLIB,D1SP=OLO 
00 DCNAME=SYSPVT 
DD DSNAME=^.CCB.SYSLIN,CISP=OL0 
DO DCNAME=SYSIN 

• PROCEDURE COMPILES COB.SYSIN 80-BYTE SOURCE IMAGES 
• FOR LINKING INTO EDT.SYSPVT LOAD MODULE LIBRARY, 
ft PRO FOR 
ft //XXXXXXXX JOB (XXXXXX,X,X,X),MSGLEVEL=l 
• //JOBLIB DD DSNAME=SYSl.LNKLIB,OISP=aLO 
• /•SETUP CEVICE=2314,ID=XXXXXX,DONAME=SYSTXT 
• //EDT.SYSPVT DD DSNAME=X(X I,UN IT = 0ISK,VOLUME=SER = SET 
• //XXXXXXXX EXEC COBCLPE 
• //COB.SYSTXT 00 DSNAME=XXXX,UNIT=01SK,VOLUME=SER=SET 
• //COB.SYSIN 00 • 
• CONTROL STATEMENTS ANO/QR OBJECT DECKS 
• /• 
ft /'SETUP CEVICE=2314,ID=XXXXXX,DDNAME=SYSPVT 
ft //EDT.SYSIN DO • 
ft / • 

OOOOOOl 
) 0000002 

0000003 
0000004 
0000005 
0000006 
0000007 
0000008 

C0000009 
OOOOOIO 
OOOOOll 

I 0000012 
OOOOOIS 
0000014 
0000015 
0000015 
0000017 
•0000018 
•0000019 
•0000020 

MA00000021 
•0000022 
•0000023 
•0000024 

UP^0000025 
•0000025 

UP^0000027 
•0000028 

..^0000029 
•0000030 
•0000031 
•0000032 
0000033 

MEMBER NAME 
//EOT E 
//SYSUDUMP 
//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
//GO 
//SYSUDUMP 
//SYSOUT 
//SYSPUNCH 
II 
II 
II 
II 
II 
II 
II 
II 
II 

COBLGE 
XEC PGM=LIN 
00 UNIT=(C 
00 SYSOUT= 
00 OSNAME= 
00 DSNAME= 
00 UNIT=DI 
DD DCNAME= 

XEC PGM=^.E 
CD UN1T=(C 
DD SYSOUT 
OD UN1T=(S 

• PROCE 
• FOR L 
ft 

ft IIXXX 

• /•FOR 
• IIXXX 
ft //EOT 

KECIT,PARM= LIST,XREF 
TC, , DEFER) ,0CB=(RECFM = FBA,,.RECL=l2l,BLKSIZE=725) 
A,DCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=72 5) 
SYSl.SYSUTI,01SP=OLD « 
SYSl.COBLIB,DISP=OLO 
SK,SPACE=(TRK,(99,5,11),OISP=(,PASS),DSNAME='G(G) 
SYSIN 
DT.SYSLMOD.CONO=(5,LT.EDT) 
TC..DEFER),DCB=(RECFM = FBA,LRECL = 12l.BLKSI ZE=725 I 
A.CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
YSCP,,DEFER) 
DURE READS EDT.SYSIN STATEMENTS ANO OBJECT DECKS 
INKING INTO LOAD MODULE FOR EXECUTION. 

PRO FORMA 
(XXXXXX,X,X,XI,MSGLEVEL=l 
AME=SYSUDUMP,CONTROL=SINGLE 
COBLGE 

XXXXX J O B 
MAT PR,DON 
XXXXX EXEC 
.SYSIN 00 
...CONTROL STATEMENTS ANO/QR OBJECT DECKS. 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 
0000007 
0000008 
0000009 
OOOOOIO 
•OOOOOll 
•0000012 
•OOOOOIS 
00000014 
•0000015 
•0000016 
•0000017 
•0000018 
•0000019 
0000020 

MEMBER NAME COBLPE 
//EOT EXEC PGM=LINKEDIT,PARM= LIST,XREF OOOOOOl 
//SYSUDUMP DD UNIT=(CTC,,DEFER),DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 0000002 

DD SYS0UT=A,DCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=725) 0000003 
DO DSNAME=SYSl.SYSUTI,DISP=0LD 0000004 
DO OSNAME=SYSl.COBLIB,DISP=0LD 0000005 
DD 0CNAME=SYSPVT •OOOOOOft 

//SYSPRINT 
//SYSUTI 
//SYSLIB 
//SYSLMOD 
II • PROCEDURE READS EDT.SYSIN STATEMENTS AND OBJECT DECKS •OOOOOOT 
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II 
II 
II 
II 
II 
II 
II 
//SYSLIN 

FOR LINKING INTO EDT.SYSPVT LOAD MODULE LIBRARY. 
//XXXXXXXX JOB (XXXXXX,X,X,X).MSGLEVEL=1 
/.SETUP CEVICE=2314,ID=XXXXXX,D0NAME=SYSPVT 

OOOOOOB 
0000009 
.0000010 
.OOOOOll 

; ; E 0 T ! s J s P V r D D O S N A M E = X,X),UNlT=D.SK.VOLUME=SER = SETUP.OOO0012 

. //EDT.SYSIN 00 

. /' 
OD DCNAME=SYSIN 

OC 
0000014 
0000015 

//F?" '*1xErPGM = F0RTRANH.PARM= NOSDURCE .NOMAP .NOLOAD .DECK 
//SYSPRINT DO SYS0UT=A,DCB=(RECFM=FBA,LRECL=l2l.BLKSIZE=726) 
//SYSPUNCH DD UMT=(SYSCP..DEFER) 
//SYSUTI 00 DSNAME=SYS1.SYSUTI,DISP=0LD 

OOOOOOl 
0000002 
0000003 
0000004 

MEMBER NAME FTHCPX „„^^., , „.„ 
//FTH EXEC PGM=FORTRANH,PARM= NOSDURCE.NDM4P.NODECK,LOAD 
//SYSPRINT DD SYSOUT=A,DCB=(RECFM=FBA,LRECL=12I,BLKSIZE=726) 
//SYSLIN DD OCNAME=SYSCBJ 
//SYSUTI DO DSNAME=SYSl.SYSUTI,DISP=OLO 

OOOOOOl 
0000002 
0000003 
0000004 

MEMBER NAME FTHCLGX 
//FTH EXEC PGM=FDRTRANH,PARM= NOSDURCE.NOMAP.NODECK,LOAD 
//SYSPRINT DD SYS0UT=4,0CB=(RECFM=FBA,LRECL=l2l,BLKSIZE=725) 
//SYSLIN DD 0SNAME=SYSl.SYSLIN,0CB=(RECFM=FB.LRECL=80,BLKSIZE=3200). 
// DISP=OLD 
//SYSUTI 00 DSNAME=SYS1.SYSUTI,D1SP=0LD 
//EOT EXEC PGM=LINKEDIT,C0ND=(1,LT,FTH) 
//SYSPRINT DC SYS0UT=4,DCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=726) 
//SYSUTI DO 0SNAME=SYS1.SYSUTI,D1SP=0LD 
//SYSLIB 00 DSNAME=SYS1.FORTLIB,DISP=OLD 
//SYSLMOD DO UNIT=DISK,SPACE=(TRK,(99,5,1)I,DISP=(,PASSI,OSNAME=.G( 
//SYSLIN 00 DSNAME='.FTH.SYSLIN,DISP=OLD 
// DD OCNAME=SYSIN 
//GO EXEC PGM='.EDT.SYSLMOD.CON0=((5,LT,FTH),(5,LT,E0T)) 
//FT05F001 DD DCNAME=SYSIN 
//FT06F001 DO SYS0UT=A,CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
//FT07F001 DD UNIT=(SYSCP,,DEFER I 

OOOOOOl 
0000002 

coooooos 
0000004 
0000005 
0000005 
0000007 
0000008 
0000009 

Gl OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 
0000015 
0000016 

MEMBER NAME FTHCLPX 
//FTH EXEC PGM=FORTRANH,PARM= NOSDURCE.NOMAP.NODECK,LOAD OOOOOOl 
//SYSPRINT DC SYS0UT=A,CCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=726) 0000002 
//SYSLIN DD DSNAME = SYS1.SYSLIN,DCB=(RECFM=FB,LRECL = 80,BLKSIZE=S200) . C0000003 
// OISP=(OLD,PASS) 0000004 
//SYSUTI CD DSNAME=SYS1.SYSUTI,D1SP=DL0 0000005 
//EOT EXEC PGM=LINKECIT,COND=(l,LT,FTH) 0000006 
//SYSPRINT 00 SYS0UT=A,0CB=(RECFM=FBA,LRECL=l2l.BLKSIZE=726) 0000007 
//SYSUTI 00 DSN4ME=SYS1.SYSUTI,DISP=0LD 0000008 
//SYSLIB DC 0SN4ME=SYS1.F0RTL1B.0ISP=0L0 0000009 
//SYSLMOD DD DCNAME=SYSPVT OOOOOIO 
//SYSLIN CO DSN4ME='.FTH.SYSLIN,DISP=QLD OOOOOll 
// DD DCN4ME=SYSIN 0000012 

MEMBER NAME FTHLGX 
//EOT EXEC PGM=LINKEDIT 
//SYSPRINT DD SYSOUT = A, DCB=(RECFM = FBA, LRECL = l2l,BLKSIZE = 726) 
//SYSUTI DD DSNAME=SYSl.SYSUTI,01SP=0LD 
//SYSLIB DO DSNAME=SYSl.FQRTLIB,DISP=OLO 
//SYSLMOD DD UMT = DISK,SPACE=(TRK,(99,5,1) ) ,0 I SP= (,PASS),OSNAME=.G ( G) 
//SYSLIN DC DDNAME=SYSIN 
//GO EXEC PGM='.EOT.SYSLMOD,C0N0=(5,LT,EDT) 
//FT05F001 DD DCNAME=SYSIN 
//FT05F001 00 SVS0UT=A,CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
//FT07F0OI 00 UMT = (SYSCP,,DEFER) 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 
0000007 
0000008 
0000009 
OOOOOIO 
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MEMBER NAME FTHLPX 
//EOT EXEC PGM=LINKECIT 
//SYSPRINT CD SYS0UT=A,CCB=(RECFM=FBA,LRECL=121,BLKS1ZE=725) 
//SYSUTI 00 DSNAME=SYSl.SYSUTI,DISP=OLD 
//SYSLIB CO OSNAME=SYSl.FQRTLIB,DISP=OLD 
//SYSLMOO DD DCNAME=SYSPVT 
//SYSLIN DD DCNAME=SYSIN 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 

MEMBER NAME FTGCDX 
//FTG EXEC PGM=FQRTRANG,PARM= NOSOURCE,NOMAP,NOLOAD,DECK 
//SYSPRINT 00 SYSQUT=A 
//SYSPUNCH OD UNIT=(SYSCP,,DEFER) 

OOOOOOl 
0000002 
0000003 

MEMBER NAME FTGCPX 
//FTG EXEC PGM=FQRTRANG.PARM= NOSOURCE.NOMAP.NODECK,LOAD 
//SYSPRINT DD SYSQUT=A 
//SYSLIN DD DDNAME=SYSCBJ 

OOOOOOl 
0000002 
0000003 

MEMBER NAME FTGCLGX 
//FTG EXEC PGM=FORTRANG.PARM= NOSOURCE.NOMAP,NODECK,LOAD 
//SYSPRINT DD SYSQUT=A 
//SYSLIN DO 0SNAME=SYSl.SYSLIN,0C8=(RECFM=FB,LRECL=80.BLKSIZE=S2 00), 
// 0ISP=(0LD.PASS) 
//EOT EXEC PGM=LINKE0IT,C0ND=(1,LT,FTG) 
//SYSPRINT 00 SYSQUT=A,CCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 
//SYSUTI 00 OSNAME=SYSl.SYSUTI,DISP=0LD 
//SYSLIB 00 OSNAME=SYSl.FQRTLIB,DISP=OLD 
//SYSLMOD DD UNIT=DISK,SPACE=(IRK,(99,5,1)),01SP=(.PASS).OSNAME=»G( 
//SYSLIN 00 DSNAME='.FTG.SYSLIN,DISP=OLO 
// 00 OCNAME=SYSIN 
//GO EXEC PGM='.ECT.SYSLMOO,COND=((5,LT,FTG),(5,LT,EDT)) 
//FT05F001 CD DCNAME=SYSIN 
//FT05F001 DO SYSOUT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 
//FT07FOOI OD UNIT=(SYSCP..DEFER) 

OOOOOOl 
0000002 

COOOOOOS 
0000004 
0000005 
0000006 
0000007 
0000008 

Gl 0000009 
OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 
0000015 

MEMBER NAME FTGCLPX . 
//FTG EXEC PGM=FORTRANG.PARM= NOSOURCE.NOMAP,NOOECK,LOAD OOOOOOl 
//SYSPRINT DD SYSOUT=A 0000002 
//SYSLIN 00 DSNAME=SYSl.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200), COOOOOOS 
// OISP=(OLO,PASS) 0000004 
//EOT EXEC PGM=LINKECIT,COND=(l,LT,FTG) 0000005 
//SYSPRINT DD SYS0UT=A,CC6=(RECFM=FBA,LRECL=121,BLKSIZE=726) 0000006 
//SYSUTI 00 DSNAME=SYS1.SYSUTI,DISP=OLD 0000007 
//SYSLIB DD 0SNAME=SYSl.F0RTLIB,DISP=OLD 0000008 
//SYSLMOD CD OCNAME=SYSPVT 0000009 
//SYSLIN DD DSNAME='.FTG.SYSLIN,0ISP=OLO OOOOOIO 
// DO DCNAME=SYSIN OOOOOll 

MEMBER NAME FTGLGX 
//EOT EXEC PGM=LINKEDIT 
//SYSPRINT 00 SYSOUT=A,CCB=(RECFM=FBA,LRECL=12l.BLKSIZE=725) 
//SYSUTI 00 DSNAME=SYSl.SYSUTI,DlSP=OL0 
//SYSLIB DD 0SNAME=SYS1.FQRTLIB.OISP=QLD 
//SYSLMOD DD UNIT=0ISK.SPACE=(TRK,(99,5,1)),01SP=(.PASS).OSNAME=.G(G) 
//SYSLIN DD DCNAME=SYSIN 
//GO EXEC PGM=..EDT.SYSLMOD,C0ND=(5,LT,ECT) 
//FT05F001 DO 
//FT06F001 OD 
//FT07F001 OD 

DCNAME=SYS1N 
SYS0UT=A,DCB=(RECFM=FBA.LRECL=133.BLKSIZE= 
UMT=(SYSCP. .DEFER) 

798) 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 
0000007 
0000008 
0000009 
OOOOOIO 
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MEMBER NAME FTGLPX OOOOOOl 
; ; | ? I P R I N T " C 0 S Y S 0 U T = 4!CCB=(RECFM = FBA,LRECL = 121,BLKSIZE=726, 0000002 

//SYSUTI 00 DSNAME=SYS1.SYSUTI,DISP=OLD 
//SYSLIB DD DSNAME=SYSl.FQRTLIB,0ISP=OLD 
//SYSLMOD OD DCNAME=SYSPVT 0000006 
//SYSLIN OD DCNAME=SYSIN 

0000003 
0000004 
0000005 

//ASM' '"'IXE"PGM=ASMBLR.PARM= N0LIST,NDXREF,N0L0AD.DECK OOOOOOl 

//SYSPRINT CD SYS0UT=A,CCB=(RECFM=FBA,LRECL=121,BLKSIZE=605) 0000002 
//SYSPUNCH 00 UNIT=(SYSCP,.DEFER) 0000004 
//SYSUTI CD DSNAME=SYSl.SYSUTI,DISP=OLO 0000005 
//SYSUT2 00 0SNAME=SYS1.SYSUT2.DISP=0LD 0000005 
//SYSUT3 00 DSNAME=SYS1.SYSUT3.CISP=0L0 0000007 
//SYSLIB 00 0SNAME=SYS1.MACLIB.DISP=0L0 0000007 

MEMBER NAME ASMCPX „.„ nnnnnni 
//ASM EXEC PGM=ASMBLR,P4RM= NOLI ST.NOXREF.NODECK, LOAD °?°°°°i 
//SYSPRINT DD SYSOUT=A.CCB=(RECFM=FBA.LRECL=121.BLKSIZE=505) °^nnnn? 
//SYSUTI 00 0SNAME=SYS1.SYSUTI,CISP=QLD nnnnnnZ 
//SYSUT2 DD DSNAME=SYS1.SYSUT2,DISP=0LD nnnnnn^ 
//SYSUT3 DD 0SNAME=SYS1.SYSUT3,DISP=0L0 ^nnnnn! 
//SYSLIB 00 DSNAME=SYSl.MACLIB,C1SP=0LD „°X°°°, 
//SYSGO CC DCNAME=SYS0BJ 

0000007 

MEMBER NAME ASMCLGX „̂, 
//ASM EXEC PGM=ASMBLR,PARM= NOL1 ST,NOXREF.NODECK,LOAD OOOOOOl 
//SYSPRINT DD SYS0UT=A,CCB=(RECFM=FBA,LRECL=121.BLKSIZE=605) 0000002 
//SYSUTI DD DSNAME=SYSl.SYSUTI,DISP=OLC 0000003 
//SYSUT2 DD DSNAME=SYSI.SYSUT2,DISP=0LD 0000004 
//SYSUTS DD DSNAME=SYS1.SYSUT3.DISP=0LD 0000005 
//SYSLIB OD DSNAME=SYSl.MACLIB.DISP=OLD 0000005 
//SYSGO DD DSNAME=SYS1.SYSLIN.DCB=(RECFM=FB.LRECL=80.BLKSI2E=3200). C0000007 
// 0ISP=(0LD,P4SS) 0000008 
//EOT EXEC PGM=LINKECIT,COND=(l,LT.ASM) 0000009 
//SYSPRINT DD SYS0UT=4,DCB=(RECFM=FBA.LRECL=121.BLKS1ZE=726) OOOOOIO 
//SYSUTI DD DSNAME=SYS1.SYSUTI.DISP=OLD OOOOOll 
//SYSLMOD DO UNIT = DISK.SPACE=(TRK,(99.5.1) I,DISP=(.PASSI,DSNAME = .G( G) 0000012 
//SYSLIN 00 DSNAME='.ASM.SYSGO.0ISP=0LD 0000013 
// CD DCNAME=SYSIN 0000014 
//GO EXEC PGM='.EDT.SYSLMOD.CONO=((5,LT.ASM),(5.LT.EDT) ) 0000015 
//SYSPRINT DD SYS0UT=A.CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000016 
//SYSPUNCH CD UMT=(SYSCP.,DEFER) 0000017 

MEMBER NAME ASMCLPX 
//ASM EXEC PGM=ASM6LR,P4RM= NOLIST.NOXREF,N0DECK , L04D OOOOOOl 
//SYSPRINT DD SYS0UT=4,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=605) 0000002 
//SYSUTI 00 DSNAME=SYSl.SYSUTI,DISP=DLD 0000003 
//SYSUT2 DD 0SNAME=SYSl.SYSUT2.DISP=0L0 0000004 
//SYSUTS 00 0SNAME=SYSI.SYSUT3,D15P=0LC 0000005 
//SYSLIB CC DSNAME=SYS1.MACLIB,CISP=OLD 0000006 
//SYSGO DD CSNAME = SYSl.SYSLIN,OCB=(RECFM = FB,LRECL = 80.BLKSIZE=3200) , C0000007 
// 0ISP=QLD 0000008 
//EOT EXEC PGM=LINKE0IT,C0ND=(1,LT.ASM) 0000009 
//SYSPRINT CO SYS0UT=A,CCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=726) OOOOOIO 
//SYSUTI 00 DSNAME=SYS1.SYSUTI,DISP=OLD OOOOOll 
//SYSLMOD 00 DCNAME=SYSPVT 0000012 
//SYSLIN 00 DSN4ME='.ASM.SYSGO,OISP=OLO • OOOOOIS 
// DO OCNAME=SYSIN 0000014 
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MEMBER NAME ASMLGX 
//EOT EXEC PGM=LINKECIT OOOOOOl 
//SYSPRINT DD SYSOUT=A,CCB=(RECFM=FBA,LRECL=121.BLKSIZE=725) 0000002 
//SYSUTI DD DSNAME=SYSl.SYSUTI.DISP=OLD 0000003 

//SYSLMOD CD U M T = DISK,SPACE=( TRK, (99,5,1) ) ,DISP=( ,PASS) ,DSNAME=*G(G) 0000004 
//SYSLIN 00 DCNAME=SYSIN 0000005 
//GO EXEC PGM='.EDT.SYSLMOD,C0NC=(5,LT,ECTI 0000005 
//SYSPRINT 00 SYS0UT=A,CCB=(RECFM=FBA,LRECL=133.BLKS1ZE=798) 0000007 
//SYSPUNCH CO UMT=(SYSCP,.DEFER) 0000008 

MEMBER NAME ASMLPX 
//EOT EXEC PGM=LINKECIT OOOOOOl 
//SYSPRINT DD SYS0UT=A,DCB=(RECFM=FBA.LRECL=121.BLKSIZE=726) 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=QLD 0000003 
//SYSLMCC CO DCNAME=SYSPVT 0000004 
//SYSLIN DD DCNAME=SYSIN 0000005 

MEMBER NAME PLICCX 
//PLl EXEC PGM=PL1,P4RM= NS,NE,NA,NX,FS,NLO,0 OOOOOOl 
//SYSPRINT 00 SYS0UT=A,CC6=(RECFM=VBA,LRECL=125,8LKSIZE=529) 0000002 
//SYSPUNCH 00 UNIT=(SYSCP,,DEFER) 0000003 
//SYSUTI 00 DSNAME=SYSl.SYSUTI,DISP=OLD 0000004 
//SYSUTS 00 DSNAME=SYSl.SYSUTS,DISP=0LD 0000005 
//SYSLIB 00 DCNAME=SYSTXT COMPILE-TIME FACILITY 0000005 

MEMBER NAME PLICPX 
//PLl EXEC PGM=PLl,PARM= NS,NE,NA,NX,FS,ND,LO OOOOOOl 
//SYSPRINT 00 SYS0UT=A,CCB=(RECFM=VBA,LRECL=125,BLKSIZE=529) 0000002 
//SYSUTI 00 DSNAME=SYSl.SYSUTI,D1SP=0LD 0000003 
//SYSUTS DO 0SNAME=SYS1.SYSUTS,DISP=0LD 0000004 
//SYSLIB 00 OCNAME=SYSTXT COMPILE-TIME FACILITY 0000005 
//SYSLIN 00 OCNAME=SYSCBJ 0000005 

MEMBER NAME PLICLGX 
//PLl EXEC PGM=PLl,PARM= NS,NE,NA,NX,FS,N0,LO OOOOOOl 
//SYSPRINT 00 SYSQUT=A,CCB=(RECFM=VBA,LRECL=125,BLKSIZE=529) 0000002 
//SYSUTI 00 DSNAME=SYS1.SYSUT1,DISP=0LD 0000003 
//SY$UT3 DD DSNAME=SYSl.SYSUT3,DISP=OL0 ' 0000004 
//SYSLIB DD DONAME=SYSTXT COMPILE-TIME FACILITY 0000005 
//SYSLIN OC DSNAME=SYSl.SYSLIN.DC6=(RECFM=FB.LRECL=80.BLKSIZE=400), C0000005 
// DISP=(DLD,PASS) 0000007 
//EOT EXEC PGM=LINKED1T,C0N0=(9,LT,PL1) 0000008 
//SYSPRINT 00 SYS0UT=A,CC6=(RECFM=FBA,LRECL=12l,BLKSIZE=725) 0000009 
//SYSUTI CD DSNAME=SYSl.SYSUTI,DISP=0L0 OOOOOIO 
//SYSLIB DO DSNAME=SYS1.PLILIB,DISP=QLD OOOOOll 
//SYSLMOO OD U M T = DISK,SPACE=(TRK, (99,5.1) ) ,DISP=( ,PASS) ,OSNAME=»G(GI 0000012 
//SYSLIN 00 DSNAME='.PLl.SYSLIN,DISP=OLD 0000013 
// 00 DCNAME=SYSIN 0000014 
//GO EXEC PGM='.ECT.SYSLMQD.COND=((9.LT.PL1),(9,LT,EDT)) 0000015 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA.LRECL=133,BLKSIZE=798) 0000015 
//SYSPNCH 00 UMT=(SYSCP.,DEFER) 0000017 

MEMBER NAME PLICLPX 
//PLl EXEC PGM=PLl.PARM= NS.NE,NA.NX.FS,ND,LO OOOOOOl 
//SYSPRINT DD SYSQUT=A,DCB=(RECFM=VBA,LRECL=125,BLKSIZE=529I 0000002 
//SYSUTI DD DSNAME=SYSl.SYSUTI.0ISP=0LD 0000003 
//SYSUTS 00 0SNAME=SYS1.SYSUTS,DISP=0L0 0000004 
//SYSLIB DD D0NAME=SYSTXT COMPILE-TIME FACILITY 0000005 
//SYSLIN 00 DSNAME=SYSl.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=400), C0000005 
// 0ISP=(0LD,PASS) 0000007 
//EDT EXEC PGM=LINKEDIT,CQND=(1,LT.PL1) 0000008 
//SYSPRINT DD SYSQUT=A.DCB=(RECFM=FBA,LRECL=12l.BLKSIZE=726l 0000009 
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//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLD 
//SYSLIB 00 DSNAME=SYS1.PLILIB.DISP=OLD 

//SYSLMOD DD OCNAME=SYSPVT 
//SYSLIN DO DSNAME='.PLl.SYSLIN.DISP=QLO 
// CD DCNAME=SYSIN 

OOOOOIO 
OOOOOll 
0000012 
0000013 
0000014 

MEMBER NAME PLILGX 

;;|?U.NT''*DDs5rOUT = ArDcL(RECFM = FBA.LRECL = l21.BLKSIZE=726) 

DD DSNAME=SYS1.SYSUTI,DISP=OLC 

CC CSNAME=SYSl.PLILIB,CISP=OLC ntuAMC-.rIr1 
CD UNIT=DISK.SPACE=(TRK.(99.5.1)I.DISP=(.PASS).0SNAME-.GIG) 
00 DCNAME=SYSIN 

EXEC PGM=^.EOT.SYSLMOD,COND=(9.LT.EDT) 

//SYSUTI 
//SYSLIB 
//SYSLMOD 
//SYSLIN 
//GO 
//SYSPRINT 
//SYSPNCH 

CO SYS0UT=A,CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 

DD UMT=(SYSCP,,DEFER) 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 
0000007 
0000008 
0000009 

MEMBER NAME PLILPX 
//EOT EXEC PGM=LINKECIT 
//SYSPRINT CD SYSDUT=A,DCB=(RECFM=FBA,LRECL=l2l.BLKSIZE=725) 
//SYSUTI 00 DSNAME=SYSl.SYSUTI.DISP=OLO 
//SYSLIB DD DSNAME=SYSl.PLILIB.DISP=OLD 
//SYSLMOD DD DCNAME=SYSPVT 
//SYSLIN CO DCNAME=SYSIN 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000005 

MEMBER NAME ALGCOX 
//ALG EXEC PGM=ALGOL.PARM= NS,NT,NOLOAD.DECK 
//SYSPRINT DD SYSQUT=A 
//SYSPUNCH 00 UNIT=(SYSCP..DEFER) 
//SYSUTI 00 DSNAME=SYSl.SYSUTI.DISP=OLO 
//SYSUT2 DO DSNAME=SYS1.SYSUT2.DISP=0LD 
//SY5UT3 DO DSNAME=SYS1.SYSUTS,DISP=OLO 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 

MEMBER NAME ALGCPX 
//ALG EXEC PGM=ALGOL,PARM= NS.NT,NODECK,LOAD 
//SYSPRINT 00 SYSOUT=A 
//SYSUTI 00 DSNAME=SYSl.SYSUTI.DISP=OLD 
//SYSUT2 00 0SNAME=SYSl.SYSUT2,0ISP=0LD 
//SYSUT3 DD OSNAME=SYSl.SYSUTS,DISP=OLO 
//SYSLIN DO OCNAME=SYSCBJ 

OOOOOOl 
0000002 
0000003 
0000004 
0000005 
0000006 

MEMBER N 
//ALG 
//SYSPRl 
//SYSUTI 
//SYSUT2 
//SYSUTS 
//SYSLIN 
II 
//EOT 
//SYSPRl 
//SYSUTI 
//SYSLIB 
//SYSLMO 
//SYSLIN 
II 
ll&O 
//SYSPR 
//SYSUTI 
//SYSUI2 

AME AL 
EXEC 

NT DO 
DC 
CO 
00 

CO DSN 

EXEC 
NT DO 

DO 
00 
DD 
DD 
00 

EXEC 
NT DO 

00 
00 

GCLGX 
PGM=ALG0L,PARM= NS,NT,NOOECK,LOAD OOOOOOl 
SYSDUT=A 0000002 
OSNAME=SYSl.SYSUTl,DISP=OLO 0000003 
0SNAME=SYSl.SYSUT2,DISP=0LD 0000004 
0SNAME=SYSl.SYSUT3,DISP=0LD 0000005 
AME=SYSl.SYSLIN,0C8=(RECFM=FB,LRECL=80.BLKSIZE=3200). C0000006 
DISP=(DLD,PASS) 0000007 
PGM=LINKEOIT,COND=(l,LT,ALG) 0000008 
OUMMY 0000009 
DSNAME=SYSl.SYSUTI,DISP=0LD OOOOOIO 
DSNAME=SYSl.ALGLIB,DISP=OLD OOOOOll 
UNIT = DISK,SPACE=(TRK,(99,5,1)),01SP=(,PASS I,OSNAME =.G ( G) 0000012 
OSNAME=^.ALG.SYSLIN.D!SP=DLD 0000013 
OCNAME=SYSIN 0000014 
PGM=^.EOT.SYSLMOO.CONO=((5.LT.ALG).(S.LT.EDT) ) 0000015 
SYSOUT=A.0CB=(RECFM=FBA.LRECL=133.BLKSIZE=798) 0000016 
DSNAME=SYS1.SYSUT1.DISP=0L0 0000017 
DSNAME=SYS1.SYSUT2.0ISP=0LD 0000018 
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MEMBER NAME ALGCLPX 
//ALG EXEC PGM=ALG0L,PARM= NS.NT.NODECK,LCAD OOOOOOl 
//SYSPRINT DD SYSOUT=A 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,C1SP=0LD OOOOOOS 
//SYSUT2 DD 0SNAME=SYS1.SYSUT2.DISP=0LD 0000004 
//SYSUTS DD OSNAME=SYSl.SYSUTS.DISP=OLD 0000005 
//SYSLIN CO DSNAME=SYSl.SYSLIN.0CB=(RECFM=FB,LR£CL=80.BLKSI2E=3200). C0000005 
// DISP=(OLD,PASS) 0000007 
//EOT EXEC PGM=LINKEDIT,C0ND=(1,LT,ALGI 0000008 
//SYSPRINT DD SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=725I 0000009 
//SYSUTI 00 DSNAME=SYSl.SYSUTI,DISP=OLD OOOOOIO 
//SYSLIB DD DSNAME=SYS1.ALGLIB,DISP=OLD OOOOOll 
//SYSLMOD DD DDNAME=SYSPVT 0000012 
//SYSLIN DD DSNAME=^.ALG.SYSLIN,DISP=QLO OOOOOIS 
// DD DCNAME=SYSIN 0000014 

MEMBER NAME ALGLGX 
//EOT EXEC PGM=LINKEDIT OOOOOOl 
//SYSPRINT 00 DUMMY 0000002 
//SYSUTI DO DSNAME=SYSl.SYSUTI,0ISP=OLD 0000003 
//SYSLIB OD DSNAME=SYSl.ALGLIB,DISP=OLD 0000004 
//SYSLMOD 00 UNIT=DISK,SP4CE=(TRK,(99,5,1)),DISP=(,PASS).DSNAME=.G(G) 0000005 
//SYSLIN 00 DDNAME=SYSIN 0000006 
//GO EXEC PGM=^.EDT.SYSLMOD,C0N0=(5,LT,ECT) 0000007 
//SYSPRINT CC SYSQUT=A,CCB=(RECFM=FBA,LRECL=1S3,BLKSIZE=798) 0000008 
//SYSUTI CD DSNAME=SYSl.SYSUTI,DISP=OLD 0000009 
//SYSUT2 00 DSNAME=SYS1.SYSUT2,DISP=0LD OOOOOIO 

MEMBER NAME ALGLPX 
//EDT EXEC PGM=LINKECIT OOOOOOl 
//SYSPRINT DD DUMMY 0000002 
//SYSUTI CD DSNAME=SYS1.SYSUTI,DISP=0LD 0000003 
//SYSLIB CD DSNAME=SYS1.ALGLIB,DISP=0LD 0000004 
//SYSLMOD DD DDNAME=SYSPVT 0000005 
//SYSLIN DD DCNAME=SYSIN 0000006 

MEMBER NAME RPGCCX 
//RPG EXEC PGM = RPG,PARM= NDLI ST,NOLOAD.DECK OOOOOOl 
//SYSPRINT DD SYSOUT=A,DCB=(RECFM=FBA,LRECL=12l.BLKSIZE=726) 0000002 
//SYSPUNCH DC UNIT=(SYSCP.iCEFER) 0000003 
//SYSUTI DC 0SNAME=SYS1.SYSUTI,CISP=0LC 0000004 
//SYSUT2 00 DSNAME=SYSl.SYSUT2,DISP=0L0 0000005 
//SYSUTS DO OSNAME=SYS1.SVSUT3,DISP=OLO 0000006 

MEMBER NAME RPGCPX 
//RPG EXEC PG^'=RPG,PARM= NOL I ST, NODECK, LOAD OOOOOOl 
//SYSPRINT CD SYSOUT=A,CCB=(RECFM=FBA,LRECL=12l.BLKSIZE=726l 0000002 
//SYSUTI 00 DSNAME=SYSI.SYSUT1,DISP=0LD 0000003 
//SYSUT2 DD DSNAME=SYSl.SYSUT2,DISP=0LD 0000004 
//SYSUTS DD DSNAME=SYSl.SYSUT3,DISP=0LD 0000005 
//SYSGO CD DCNAME=SYSCBJ 0000006 

MEMBER NAME RPGCLGX 
//RPG EXEC PGM=RPG,PARM= NOL1 ST,NODECK,LOAD OOOOOOl 
//SYSPRINT CD SYS0UT=A,DCB=(RECFM=FBA,LRECL=121,BLKSI2E=725) 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,DISP=OLD 0000003 
//SYSUT2 DD 0SNAME=SYSl.SYSUT2.CISP=0LD 0000004 
//SYSUT3 DD OSNAME=SYSl.SYSUTS.CISP=OLD 0000005 
//SYSGO DD CSNAME=SYS1.SYSLIN.OCB=(RECFM=FB.LRECL=80.BLKSIZE=S200I, C0000005 
// DISP=OLD 0000007 
//EOT EXEC PGM=LINKECIT,CQND=(1.LT.RPG) 0000008 
//SYSPRINT DD SYSOUT=A.CCB=,RECFM=FBA.LRECL=12l,BLKSIZE=725) 0000009 
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^^V^. l l S^^?!^I^:!^P^^I^nR^:?^9?^?iM.DISP=(.PASS).DSNAME=.G(G) ^ ^ 
//SYSLIN DD DSNAME=^.RPG.SYSGO.DISP=0LD SoOOOlS 

//GO EXEC P G M = ' ! E 0 T ! S Y S L M Q D . C O N D = ( ( 9 . L T , R P G ) , ( 5 , L T , E D T ) ) 0000014 
//SYSPRINT DD SYS0UT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000015 

0000016 

0000007 
0000008 
0000009 

MEMBER NAME RPGCLPX nnnnnni 
//RPG EXEC PGM=RPG.PARM= NOLI ST,NODECK,LOAD °°°„„„; 
//SYSPRINT DO SYSQUT=A,CCB=(RECFM=FBA,LRECL=121,BLKSIZE=725) 0000002 

//SYSUTI 00 DSNAME=SYSl.SYSUTI,DISP=OL0 0000004 
//SYSUT2 00 DSNAME=SYS1.SYSUT2,DISP=0L0 0000005 

//SYSUT3 DD DSNAME=SYSl.SYSUT3.DISP=0LD UUUUUU3 
//SYSGO DD DSNAME=SYS1.SYSLIN.0CB=(RECFM=FB.LRECL=80.BLKSIZE=3200). C0000006 
// 01SP=QLD 
//EOT EXEC PGM=L1NKEOIT,CONO=(1,LT,RPG) 

//SYSPRINT DD SYSDUT=A,CCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=726) „„„„„,„ 
//SYSUTI DD DSNAME=SYSl.SYSUTI,01SP=0LD n n n n m i 
//SYSLMOD DD CCNAME=SYSPVT „„„„„:; 
//SYSLIN CO OSNAME=^.RPG.SYSGO,OISP=OLD „„„„„:, 
// DD DCNAME=SYS1N 0000013 

MEMBER NAME RPGLGX „„„„„„, 
//EDI EXEC PGM=LINKEDIT OOOOOOl 
//SYSPRINT CO SYS0UT=A,CCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=725) 0000002 
//SYSUTI CC OSNAME=SYSl.SYSUTI,DISP=QLD • 0000003 
//SYSLMOD CC U M T = DISK,SP4CE=(TRK,(99,5,l) ).DISP=( .PASS) ,OSNAME=+G(G) 0000004 
//SYSLIN CD DCNAME=SYSIN 0000005 
//GO EXEC PGM=^.EDT.SYSLMOD,CDND=(5.LT,EDT) 0000005 
//SYSPRINT 00 SYS0UT=A,CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798I 0000007 
//SYSPUNCH CO UMT=(SYSCP..DEFER) 0000008 

MEMBER NAME RPGLPX 
//EDT EXEC PGM=LINKE0IT OOOOOOl 
//SYSPRINT DD SYSOUT=A.CCB=(RECFM=FBA,LRECL=121,BLKSIZE=725) 0000002 
//SYSUTI OD OSNAME=SYSl.SYSUTI,01SP=OLD 0000003 
//SYSLMOO DD DCN4ME=SYSPVT 0000004 
//SYSLIN 00 DDNAME=SYSIN 0000005 

MEMBER NAME COBCCX 
//COB EXEC PGM=COBOL.PARM= NOSDURCE.NOMAP.NOSEO.FLAGE,NOLOAD,DECK OOOOOOl 
//SYSPRINT 00 SYS0UT=A,CCB=(RECFM=FBA,LRECL=12l.BLKSIZE=726) 0000002 
//SYSPUNCH DD UMT=(SYSCP..DEFER) 0000003 
//SYSUTI 00 DSNAME=SYS1.SYSUTI,DISP=0LD 0000004 
//SYSUT2 CO 0SNAME=SYSI.SYSUT2,CISP=0LD 0000005 
//SYSUTS DO DSNAME=SYSl.SYSUTS,OISP=OLD 0000006 
//SYSUT4 00 U M T = OISK,SPACE=(TRK, (20.20) ) 0000007 
//SYSLIB 00 0CNAME=SYSTXT COMPILE-TIME FACILITY 0000008 

MEMBER NAME COBCPX 
//COB EXEC PGM=COBOL.PARH= NOSOURCE.NOMAP,NOSEO,FLAGE,NODECK,LOAD OOOOOOl 
//SYSPRINT DD SYSOUT=A,DCB=(RECFM=FBA,LRECL=121,BLKSIZE=726) 0000002 
//SYSUTI DD DSNAME=SYS1.SYSUTI,01SP=0L0 0000003 
//SYSUT2 DD DSNAME=SYSl.SYSUT2,0ISP=0LD 0000004 
//SYSUTS CO CSNAME=SYSl.SYSUT3,CISP=QLD 0000005 
//SYSUT4 DD U M T = DISK,SPACE=(TRK, (20,201.) 0000006 
//SYSLIB DO DCNAME=SYSTXT COMPILE-TIME FACILITY 0000007 
//SYSLIN DO DCNAME=SYSCBJ 0000008 
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MEMBER NAME CDBCLGX 
//COB EXEC PGM=CQBQL,PARM= NOSOURCE,NOMAP,NOSEO,FLAGE.NOOECK,LOAD OOOOOOl 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=l21,aLKSIZE=726) 0000002 
//SYSUTI DO DSNAME=SYSl.SYSUTI,DISP=OLD 0000003 
//SYSUT2 CC DSNAME=SYS1.SYSUT2,DISP=0LD 0000004 
//SYSUTS CD OSNAME=SYSl.SYSUTS.DISP=OLD 0000005 
//SYSUT4 CO UNIT=DISK,SPACE=(TRK,(20,20)I 0000005 
//SYSLIB DD DCNAME = SYSTXT CQMPIL E-TI ."6 FACILITY 0000007 
//SYSLIN CD DSNAME=SYS1.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200), C0000008 
// DISP=(QLD.PASS) 0000009 
//EDT EXEC PGM=LINKEDIT.COND=(l.LT.COBI OOOOOIO 
//SYSPRINT CD SYSOUT=A,DCB=(RECfM=FBA,LRECL=l2l,BLKSIZE=725l OOOOOll 
//SYSUTI DD DSNAME=SYSl.SYSUTI,OISP=OLC 0000012 
//SYSLIB CD DSNAME=SYS1.COBLIB,DISP=OLC OOOOOIS 
//SYSLMOD CD UMT = DISK,SPACE=( TRK, ( 99,5,1) ) ,01 SP=( ,PASS) .DSNAME=»G1G) 0000014 
//SYSLIN CD DSNAM£=^.CCB.SYSLIN,0ISP=OLD 0000015 
// CO DCNAME=SYS1N 0000016 
//GO EXEC PGM='.EDT.SYSLMQO,CONC=((5,LT,C0B),(5,LT,EDT)I 0000017 
//SYSOUT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=IS3,BLKSIZE=798) 0000018 
//SYSPUNCH CC UNIT=(SYSCP,.CEFERI 0000019 

MEMBER NAME COBCLPX 
//COB EXEC PGM=CQBQL,PARM= NOSOURCE,NOMAP.NOSEO,FLAGE.NODECK,LOAD OOOOOOl 
//SYSPRINT 00 SYS0UT=A,DCB=(RECFM=FBA,LRECL=l2l,BLKSIZE=726l 0000002 
//SYSUTI CD DSNAME=SYS1.SYSUTI,DISP=OLD 0000003 
//SYSUT2 CC 0SNAME=SYSl.SYSUT2,DISP=0LD 0000004 
//SYSUTS 00 0SNAME=SYSl.SYSUT3,DISP=0L0 0000005 
//SYSUT4 00 UN1T=DISK,SPACE=(TRK,(20.20)) 0000006 
//SYSLIB DD DCNAME=SYSTXT COMPILE-TIME FACILITY 0000007 
//SYSLIN 00 DSNAME=SYS1.SYSLIN,DCB=(RECFM=FB,LRECL=80,BLKS1ZE=3200). C0000008 
// DISP=(0LD,PASSI 0000009 
//EOT EXEC PGM=LINKEDIT,C0ND=(1,LT,CQB) OOOOOIO 
//SYSPRINT CD SYS0UT=A,CCB=(RECFM=FBA,LRECL=121.BLKSIZE=726) OOOOOll 
//SYSUTI DD DSNAME=SYSl.SYSUTI,DISP=OLD 0000012 
//SYSLIB DD DSNAME=SYSl.COBLIB,CISP=0LD 0000013 
//SYSLMOD DD DCNAME=SYSPVT 0000014 
//SYSLIN CO DSNAME='.CCB.SYSLIN.DISP=0L0 0000015 
// 00 DCNAME=SYSIN 0000016 

MEMBER NAME COBLGX 
//EOT EXEC PGM=LINKECIT OOOOOOl 
//SYSPRINT DD SYSOUT=A,CCB=(RECFM=FBA,LRECL=121,BLKSIZE=725) 0000002 
//SYSUTI CC OSNAME=SYSl.SYSUTI,DISP=0LD 0000003 
//SYSLIB CD DSNAME=SYSl.CQBLIB,DISP=DLD 0000004 
//SYSLMOD CD UN IT = D1SK,SPACE=(TRK,(99,5.I I ).0 ISP=( ,PASS).DSNAME = »G(Gl 0000005 
//SYSLIN DD DCNAME=SYSIN 0000005 
//GO EXEC PGM='.EDT.SYSLMOD,C0ND=(5,LT,ECT) 0000007 
//SYSOUT CO SYSOUT=A,DCB=(RECFM=FBA,LRECL=133.BLKSIZE=798) 0000008 
//SYSPUNCH DD UMT=(SYSCP, ,DEFER) 0000009 

MEMBER NAME COBLPX 
//EOT EXEC PGM=LINKECIT OOOOOOl 
//SYSPRINT DD SYSOUT = A,CCa=(RECFM = FBA,LRECL = 12 I,BLKSIZE=726) 0000002 
//SYSUTI DD OSNAME=SYSl.SYSUTI,DISP=OLD 0000003 
//SYSLIB DD 0SNAME=SYSl.COBLIB.OISP=DLD 0000004 
//SYSLMOD DD DCNAME=SYSPVT 0000005 
//SYSLIN CC DCNAME=SYSIN 0000005 

MEMBER NAME CQPYAGO 
//GO EXEC PGM=COPYAGQ OOOOOOl 
//SYSPRINT OD SYSCUT=A 0000002 

UNIT=(DISK,,DEFER),0 ISP=0LD.VOLUME = SER = SCRTWO 0000003 
UMT=( TAPE.,DEFER) , D I SP = OLD , VOLUME = SER =DUMMY 0000004 
UMT = (OISK. .DEFER) , VOLUME = SER = SYSSCR , OSNAME = RE PLACE . X0000005 
0ISP=(0LD.CELETE1 0000005 
SYSQUT=A,CCB=(RECFM=FBA,LRECL=133,BLKSIZE=798) 0000007 
UMT = (SYSCP, ,DEFER) 0000008 

//SYSUTI 
//TAPE 
//POINTER 
II 
//FT06F001 
//FT07F001 

DD 
OD 
00 

00 
OC 
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B. Hardware Description 

1. Equipment List 

ARGONNE IBM 75/5C CCNFIGLRAI ICN 
SEPTEMBER 15, 1967 

NC. UNIT DESCRIPIICN 

EMRAL PRCCESSOR ANC CORE STORAGE •• 
2C75-J CENTRAL PROCESSING UNIT 
2365/3 CCRE STCRAGE 

8080 2361 ADAPTER FOR 2075 CPU 
215C-1 DPERATCR CONSCLE 

5<,7'; CFERATOR C C M R D L PANEL 
1C52-7 PRINTER-KEYBOARD 

lC24eK BYTES 

UPPCRT PRCCESSCP ANC CORE STORAGE 
2C5C-I CENTRAL PROCESSING UNIT 

8C6C 2361 ADAPTER FDR 205C CPU 
7920 1C52 ADAPTER 
3?74 DIRECT CCNTRDL 
leSC CFANNEL TC CHANNEL ADAPTER 
6S80 SELECTOR CHANNEL 
5Sei StLtCTDR CHANNEL 
6982 StLECTCB CHANNEL 

1C52-7 PRIMER-KEYfiCARD 

ARCE CAPACITY CCRE STORAGE .......... 
2361-2 LARGE CAPACITY CORE STORAGE 

7131 SEARED STCRAGE 

^12EK EYTES 

?C48tK BYTES 

AGNETIC TAPE ECLIPMFNT 
2403-3 

RPC 
3228 
7125 

2402-3 
2816 

1C50 
9557 
9558 

M T RECCRC E 
2821-1 

1990 
8637 
3615 

1403-M 
8640 

1416-1 
9632 

254C-1 
2821-5 

1990 
8637 
8638 
8639 
7S45 
3615 

1403-M 
864C 

1416-1 
9632 

254C-1 

TAPE CONTHOL ANC TAPE 
2-CFANNEL SWITCH (CCMRCLLER) 
DATA CCNVERSICN 
7-TRACK CCMPATIBILITY 
DCUELE lAPE 
Sk.lTCHING UNIT 
ACDITIQNAL DRIVES 
7-TRACK REAC/WRITE HEAD 
9-TRACK REAC/WRITE HEAD 

IPMENT 
CCNTRDL 
CCLLMN B 
LMVERSA 
HOC LPM 
PRINTER 
UMVERSA 
INTERCHA 
PRINT TR 
CARD REA 
CCNIRCL 
COLUMN b 
UMVERSA 
UMVERSA 
UMVERSA 
3RD PRIN 
HOC LPM 
PRINTER 
LMVERSA 
IMERCHA 
PRINT TR 
CARD REA 

LMT 
IKARY 
L CHAR 
ADAPT 
HOC L 
L CHAR 
NGEABL 
AIN AP 
CER-PL 
UNIT 
INARY 
L CFAR 
L CFAB 
L CFAR 
TER CC 
ADAPT 
nor L 
L CHAR 
NGEABL 
AIN AR 
CER-PL 

ACTER SET ACAPTER 
ER 
PM 

ACTER SET FEATURE 
t TRAIN CARTRIDGE 
RANGEMEM (;N 
NCH 

IICC LFM 

10C0/3CC CPM 

ACT 
ACT 
ACT 
NTR 
ER 
PM 
ACT 
fc T 
RAN 
NCH 

ER SET ADAPTER 
ER SET ACAPTER 
ER SET ACAPTER 
CL 

ER SET FtATLRE 
RAIN CARTRIDGE 
CEMENT CN 

H O C LFM 
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SELECTCR CHANNELS 
1 2860-3 TFRbE SELECTOR CHANNELS 

ATA CELL 
2841-1 

4385 
6118 
8C79 
810C 

2321-1 

ISPLAY STATIONS 

STORAGE CCNTROL 
FILE SCAN 
RECORD CVERFLCW 
2321 ATTACHMENT 
2-CFANNEL SWITCH 
DATA CELL DRIVE eOCCCCOCC BYTES 

2646-3 DISPLAY CCNTRCL 
3357 DISPLAY ACAPTER 
3857 EXPANSION UNIT 
4787 LINE-ADCRESSING 
5340 NCN-DESTRLCTIVE CURSOR 
5341 NCN-DESTRLCTIVE CLRSCP ADAPTER 
7926 PRINTER ADAPTER 

226C-1 CISPLAY STAIICN 
4766 ALPHAMERIC KEYBOARD 

1C53-4 PRINTER 

RAPHE CISPLAYS AND RECCRCER ft" • 
2840-2 CISPLAY CCNTRCL 

4395 FILM ATTACHMENT 
228C-1 FILM RECORDER 

RPC EXPANDED STROKE MCDE 
RPC FILM INCREMENTAL POSITICNING 

2250-3 DISPLAY STATION 
1245 ALPHAMERIC KEYBOARD 
5855 PRCGRAMMEC FUNCTION KEYBOARD 

ISK STORAGE 
2314-1 DIRECT ACCESS STORAGE FACILITY 466,816,000 EYTES 

817C 2-CHANNEL SWITCH 

RUM STCRAGE 
2820-1 CRLM STCRAGE CONTROL 
2301-1 ERUM STORAGE LNIT 4,C96,^CC EYTES 

ELEPRCCESSING ANC CQMMLMCATICNS ••• •• 
2701-1 DATA ACAPTER LNIT 

3655 EXPANSICN FtATURE 
550C PARALLEL LATA ACAPTER 

2702-1 TRANSMISSION CONTRCL 
3233 LATA SET LINE ACAPTER 
3853 EXPANSICN BASE 
4615 IBM TERMINAL CONTROL TYPE I 
4635 IBM LINE ADAPTER-4 WIRE 
7912 TEL TERMINAL CONTROL lYFF II 

2741-1 CCMMLMCATICN TERMINAL 
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2. Conf igura t ion C h a r t 

A conf igura t ion c h a r t for t he IBM S y s t e m / 3 6 0 S y s t e m is shown 
in F ig . 1. 

^ 

. < : ^ 

6 - 2400 SERIES MAGNfTIC TAPES 

^O z' O^ 

Fig. 1. ConfiguraUon Chart of IBM System/360 System 
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C. Bibliography 

IBM 
F o r m No. Title 

A22-6898 

A22-6908 

A22-6889 

A22-6909 

A22-6877 

A24-3073 

A27-2700 

A22-6853 

A21-9033 

A22-6866 

A26-5988 

A22-6895 

A26-3599 

A26-3633 

A22-6864 

A22-6846 

A24-3415 

C28-6534 

C28-6550 

C28-6551 

C28-6630 

C28-6631 

C28-6514 

Model 50 Functional Character is t ics 

Model 50 Operating Procedures 

Model 75 Functional Character is t ics 

Model 75 Operating Procedures 

1052 Pr in ter Keyboard Model 7 with 2150 Console 

1403 Pr in ter 

2260 Display Station, 2848 Display Control Component 
Description 

2280 Film Recorder, 2281 Film Scanner and 2282 Film 
Recorder /Scanner 

2540 Component Description and Operating Procedures 

2400 and 2816 Model 1 Component Description 

2841 Storage Control Unit, 2302 Disk Storage Models 3 and 
4, 2311 Disk Storage Drive, 2321 Data Cell Drive Model 1, 
and 7320 Drum Storage 

2301 Drum Storage-2820 Storage Control, Component 
Description 

2314 Direct Access Storage Facility, Component Description 

Data Cell Handling Guide (2321) 

2701 Data Adapter Unit, Principles of Operation 

2702 Transmiss ion Control, Component Description 

2741 Communications Terminal 

Operating System/360(OS) 

Operating System Introduction 

System P r o g r a m m e r ' s Guide 

Storage Est imates 

Starter Operating System Guide 

Messages , Completion Codes and Storage Dumps 

Assembler Language 
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IBM 
Form No. Title 

C26-3756 Assembler (E and F) P r o g r a m m e r ' s Guide 

C28-6516 COBOL Language 

C28-6380 COBOL ( F ) Progranruner'S Guide 

C28-6629 Basic FORTRAN IV Language 

C28-6639 FORTRAN IV (G) P rog rammer ' s Guide 

C28-6602 FORTRAN IV (H) P rog rammer ' s Guide 

C28-6515 FORTRAN IV Language 

C28-6615 ALGOL Language 

C24-3337 Report Program Generator Language 

C28-6571 P L / I : Language Specifications 

C28-6590 P L / I : Subroutine Library Computational Subroutines 

C28-6594 Program Language/One (F) P r o g r a m m e r ' s Guide 

C27-6909 Graphic Programming Services for 2250 Display Unit 

C27-6925 Graphic Programming Services for 2260 Display Station 

C27-6912 Graphic Programming Services for 2262 Display Station 

C27-6927 Graphic Programming Services for IBM 2280 and 2282 
Film Units 

C30-2004 Basic Telecommunications Access Method 

C30-2005 Queued Telecommunications Access Method Message 
Control Program 

C30-2003 Queued Telecommunications Access Method Message 
Processing Program Services 

C28-6538 Linkage Editor 

C27-6918 Maintenance Program 

C28-6554 System Generation 

C28-6586 Utilities 

C28-6543 Sort/Merge Program 

C27-6926 Multiprogramming with a Fixed Number of Tasks: Concepts 
and Considerations 

C28-6535 Concepts and Facilities 

C28-6539 Job Control Language 
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IBM 
F o r m No. Title 

C28-6540 Opera tor ' s Guide 

C28-6646 Supervisor and Data Management Services 

C28-6647 Supervisor and Data Management Macro Instructions 

C28-6628 System Control Blocks 

C28-6632 Job Control Language Charts 

C20-1652 TESTRAN User ' s Guide 

Attached Support P rocessor System/ASP 

H20-0223 ASP System Description Version 1 

H20-0466 ASP System Description Version 2 

H20-0321 Opera tor ' s Manual 

H20-0322 Application P r o g r a m m e r ' s Manual 

H20-0323 System P r o g r a m m e r ' s Manual 

Y20-0069 System Manual 

m . CDC 3600 COMPUTER ENVIRONMENT 

Since the fall of 1963 Argonne has had in operation a two-bank 
Control Data Corporation 3600 coniputer operating in conjunction with 
satellite and offline 160A computers. This facility is described in a simi­
lar manner to the 360 with the three breakdowns: software systems, hard­
ware description, and bibliography. 

A. Software Systems 

The main processor , the 3600, is operated under the Control Data 
SCOPE Operating System, with the satellite 1 60A under the ANL SATCOPS 
program providing the input/output processing required. The two com­
puters communicate via the satellite coupler. 

1. Resident System 

15,536 48-bit words of memory are required for the resident 
system. Since the Table of Contents res ides in Bank 1 in locations 770018 
through 777768, locations 1 through 770008 ^^^ available for use in that 
bank; the res t of the 50,000 available locations are in high-address Bank 0. 
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2. Software S y s t e m s Ava i l ab le 

a. 3600 FORTRAN 

b. ALGOL 

c. COMPASS 

d. SORT 

3. ANL S C O P E / S A T C O P S - I I Con t ro l C a r d s 

a. SCOPE Input Deck F o r m a t 

The fo rmat of a job input deck u n d e r the ANL S C O P E 

opera t ing s y s t e m is as follows: 

L 
f^^+SPECIAL INSTRUCTIONS 

|/7+MOUNT 

[ANL Accounting Card 
fJjOB.p.ldent.m 

( ^SEQUENCE,n 

optional 

SATCOPS-II ^+control 

cards (MOUNT and/or 

SPECIAL INSTRUCTIONS) 

b . I jOB Card 

The fo rmat of an ANL JOB c a r d is as fol lows: 

Col 1 Cols 2-80 
7,9 JOB,p , Iden t ,m 

p = e s t i m a t e d n u m b e r of pages of s t a n d a r d output to be p r i n t e d . 
If the f i rs t c h a r a c t e r is a T, a l l standard output wi l l be 
wr i t t en on t ape , r a t h e r than disk; 

Ident = output s ta t ion and r e q u e s t e r iden t i f ica t ion ; 

m = job t i m e l imi t (minu te s ) . 

c. ,ID Card 

The fo rmat of an ANL ID c a r d is as fol lows: 

Col 1 Cols 2-80 
7,9 ID, 6 - c h a r a c t e r a l p h a n u m e r i c field 
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T h i s iden t i f i ca t ion c a r d has t he fol lowing effect: 

1) The c a r d i m a g e wi th the c o l u m n 1 7,9 r e p l a c e d by a 
b l ank is w r i t t e n on t h e s t a n d a r d output t a p e . 

2) The s i x - c h a r a c t e r field p r e c e d e d and followed by a 
b lank is w r i t t e n on the s t a n d a r d punch t a p e a s a b i n a r y r e c o r d f rom which 
the p e r i p h e r a l p r o c e s s o r wi l l p r o d u c e a s ing l e c a r d wi th the ident i f ica t ion 
in l eg ib le f o r m for u s e in e a s i l y s e p a r a t i n g and ident i fying b i n a r y output 
d e c k s . 

d. ^GOANYWAY C a r d 

The f o r m a t of an ANL GOANYWAY c a r d is as follows: 

Col 1 Cols 2-80 
7,9 GOANYWAY 

T h i s c a r d a l lows a u s e r to speci fy that a run be loaded 
and e x e c u t e d in sp i t e of e r r o r s r e t u r n e d f rom a n a m e d l i b r a r y p r o g r a m . 
T h i s c o n t r o l c a r d m u s t i m m e d i a t e l y p r e c e d e the con t ro l c a r d for the f i r s t 
n a m e d l i b r a r y p r o g r a m ca l l ed in a run . The GOANYWAY s t a t e m e n t wi l l 
affect t ha t p a r t i c u l a r run only. The c a r d i m a g e wi th the co lumn 1 7,9 r e ­
p l a c e d by a b l ank is w r i t t e n on the s t a n d a r d output t a p e . 

e. j-l-MOUNT and j + S P E C L ^ L INSTRUCTIONS C a r d s 

The f o r m a t s of the ANL MOUNT and S P E C I A L INSTRUC­
TIONS c a r d s a r e a s fol lows: » 

Col 1 
7,9 
7,9 

Col 2 
+ 
+ 

Col 3 
M O U N T, xxxxxxx 
S P E C I A L INSTRUCTIONS 

A 9+MOUNT c a r d m u s t be suppl ied for each t ape to be 
m o u n t e d for a job; the s e v e n - c h a r a c t e r quan t i ty is a f ixed-f ie ld t ape iden­
t i f i e r . No m o r e than nine 9+MOUNT c a r d s m a y be inc luded in an input 
deck . 

A 9+SPECIAL INSTRUCTIONS c a r d is u s e d if any s p e c i a l 
a c t i o n of t he 3600 o p e r a t o r is r e q u i r e d in runn ing the job . The i n s t r u c t i o n s 
t h e m s e l v e s m u s t be w r i t t e n on a s p e c i a l f o r m . If m o r e t h a n one 9+SPECIAL 
INSTRUCTIONS c a r d a p p e a r s in a deck , a l l but the f i r s t a r e i gno red . 

To r e d u c e the n e e d for t h e s e f o r m s , s p e c i a l m n e m o n i c s 
have b e e n a s s i g n e d the m o r e c o m m o n r e q u e s t s , and t h e s e m a y be u s e d in 
the s e v e n - c h a r a c t e r field of t he 9+MOUNT,xxxxxxx c a r d s to convey the 
a s s i g n e d s p e c i a l i n s t r u c t i o n s , a s fol lows: 
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Seven-character 

Field 

Lxxxxx 

LxxxxxL 

LxxxxxR 

Lxxxxxl 

Rxxxxx 

RxxxxxL 

RxxxxxR 

Rxxxxxl 

xxxFILM 

SCRATCH 

CALCOMP 

DISK 

fulr lxx 

TOTUnn 

TOTSnn 

LUNU 

L U N i i * * 

^ + M O U N T , F O R C E " 

^+MOUNT,LUNxx 

^+MOUNT,yyyyy 

I n t e r p r e t a t i o n 

Mount l i b r a r y t ape xxxxx without r ing (556 bpi ) . 

Mount l i b r a r y t ape xxxxx without r ing at low d e n s i t y 

(200 bpi) . 

Mount l i b r a r y t ape xxxxx with w r i t e enab l e r ing in 

(556 bpi) . 

Movmt l i b r a r y t ape xxxxx wi th w r i t e enab le r ing in 

(200 bpi) . 

Mount t ape r e e l xxxxx without r ing (556 bpi ) . 

Mount t ape r e e l xxxxx without r ing at low dens i t y 

(200 bpi) . 

Mount t ape r e e l xxxxx with w r i t e enab le r ing in 

(556 bpi) . 

Mount tape r e e l xxxxx wi th w r i t e enab le r ing in 
(200 bpi) . 

XXX n u m b e r of feet of f i lm needed for t h i s job; un ­
n e c e s s a r y if fewer than 50 ft (15 f r a m e s = 1 ft). 

Mount a SCRATCH t a p e . 

Mount a CALCOMP t a p e . 

The disk wil l be used . 

A full r e e l (2400 ft) of m a g n e t i c t ape is r e q u i r e d 
for LUNxx. 

Tota l n u m b e r of u s e r t a p e s for t h i s job i s nn. 

Tota l n u m b e r of s c r a t c h t a p e s u s e d on th i s job is nn. 

The p r e v i o u s l y ind ica ted t ape is LUN.^.^. 

The p r e v i o u s l y ind ica ted t ape is VUNil un l abe l ed . 

These MOUNT c a r d s ind ica te tha t a ^EQUIP,xx = DA 
ca rd is in the u s e r ' s input deck. When S C O P E types 
out CANNOT ASSIGN xx = M T , t ape yyyyy is to be 
a s s i g n e d . 
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B. Hardware Description 

1. Equipment List 

NC. 

ARGONNE CDC 36C0/160A CCNF IGlRAT ICN 
SEPTEMBER 15, 1967 

DESCRIPTICN 

CENTRAL PRCCFSSCP ANC CURE STORAGE, 
3601 
3602 
3603 
3604 
3606 
3607 
?667 
3681 
3682 

CCNSCLE 
CCMMUNICATICN MODULE 
STCRAGE MCDLLE 
CCMPUTATICN MCDULE 
STANDARD EI-0IRFCTlONAL DATA CHANNEL 
SPECIAL 24-PIT DATA CFANNEL 
PCV.IR CLNVEBTER AND CCNTRCL 
DATA CHANNEL CDNVERIEH 
SATELLITE CCUPLEB 

65,536 48-eiT tiCRDS 

AGNfTIC TAPE ECLIFMENT • 
3624 MAGNETIC TAPE CQNTRLLLER 
6C6 MAGNETIC TAPE TRANSPORT 

ATA DISPLAY ANC RFCLRCER • 
LC8CA CATA CISPLAY LNIT 

ATELLITE PRCCFSSCP AND DISK STORAGE • 
160A 
161 
3692 
3632 
628 

CCMPUTER 
CN-LINE l/C TYPEWRITER 
PBQGRAM CCNTROLLEC l/C TYPEWRITER 
LISK FILE CCNIROLLER 
DISK FILE 

FF LINE PRCCESSCR AND ECLIPMENT 
I60A 
161 
162-2 
6C6 
168-2 
3447 
3649 
4C5 
3644 
415 
3659 
SCI 
3681 
8526 
MR20 

CCMPUTER 
CN-LINE I/O TYPEWRITER 
MAGNETIC TAPE SYNCHRCM2ER • 
MAGNETIC TAPE TRANSKCRI 
ALXILIAKY ARITHMETIC L M T 
CARL READER CCNTRCLLER 1 CHANNEL 
CARC REACER CCNTRCLLER 2 CHANNEL 
CARC REACER 
CARC PLNCF CONTROLLER 2 CHANNEL 
CARC PUNCH 
LINE PRINTER CONTROLLER 
LINE PRINTER 
CATA CHANNEL CONVERTER 
DATA CCMMLNICATIONS TERMINAL 
MICROWAVE 

8 1 9 2 e - E I T WCRCS 

4 , 1 9 4 , 3 0 4 4 8 - B I T WORDS 

8192 8-EIT WCRCS 

1200 CFM 

250 CPM 

1000 LPM 
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2. Conf igura t ion C h a r t 

A conf igura t ion cha r t for the CDC-3600 c o m p u t e r s y s t e m is 

shown in F ig . 2. 

3602 COMMUNICATION MODULE 
2 - 3603 STORAGE MODULES 

64 BK 48-BIT WORDS 
3604 COMPUTATION MODULE 

I 3606 I 3606 I 3606 I 3607 

CHLOE 

I RHYL IS 

"̂ O ?s & 

3649 - 405 
CARD READER 

4 - 606 MAGNETIC 
TAPE TRANSPORTS 

Fig. 2. Configuration Chart of CDC 3600 Computer System 

C. Bibl iography 

3600 

G. A. Robinson and A C a t h o d e - r a y - t u b e P lo t t ing S y s t e m for 
Ronald F . Krupp the Con t ro l Data 3600 C o m p u t e r , ANL-7121 

(Dec 1965). 

CDC 
F o r m No. 

60108800C 

60113400D 

60148800G 

Ti t l e 

P e r i p h e r a l Equ ipmen t R e f e r e n c e Manua l 

P e r i p h e r a l Equ ipmen t Codes 

Input /Output Speci f ica t ions 
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60021300J 

60044400C 

60052500D 

60053300B 

60056400B 

60058500A 

60059500 

60059800A 

60084800A 

60132300 

60132800 

60132900 

60134600 

60170300 

60170500 

60170800 

60172200 

60174800 

3600 Reference Manual 

3600/3800 Instruction Codes 

3600 COMPASS Reference Manual 

3600 SCOPE Reference Manual 

Library Functions for the 3600 

3600 SORT II Reference Manual 

3400/3600 PERT Reference Manual 

3400/3600 SORT III Reference Manual 

ALGOL for the 3400/3600 

3400/3600 CDM4 Reference Manual 

34OO/36OO APT Reference Manual 

3400/3600 FORTRAN Reference Manual 

3600/3800 SIMSCRIPT Reference Manual 

3600/3800 INFOL Reference Manual 

34OO/36OO COBOL Reference Manual 

3600/3800 PERT-TIME Reference Manual 

3600 OPHELIE Reference Manual 

3600 MSID Reference Manual 

160A 

60007300M 161 A / B On-line l/c/) Typewriter Reference/lnstructionManual 

60023000C 162 Magnetic Tape Synchronizer Operation, Programming, 
Installation 

60025800D l 6 2 - l / l 6 2 - 2 Reference Manual 

60023800C 168-2 Auxiliary Arithmetic Unit Reference/lnstructionManual 

40809300 405 High Speed Card Reader Reference Manual 

40806900 415 Card Punch Reference Manual 

40807200 501 High Speed Line Pr in te r Reference Manual 

PED2201A 606 Magnetic Tape Transport Reference Manual 

60043500B 362X Magnetic Tape Controller Reference/Instruction Manual 

60099600A 363X A Magnetic Disk File Controller Reference Manual 

60107500A 3644 A Card Punch Controller Reference Manual 

60097900B 3649 A Card Reader Controller Reference/instruction Manual 

60169100 3681 System Maintenance Monitor Reference Manual 
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IV. PERIPHERAL AND SPECIAL-PURPOSE EQUIPMENT 

A. Peripheral Equipment Listing 

ARGONNE PERIPHERAL EQUIPMENT 
SEPTEMBER 1 5 , 1 9 6 7 

NO. UNIT DESCRIPTION 

BM 1401 PROCESSOR 
1401-C6 PROCESSING UNIT 
1406-3 ADDITIONAL STORAGE 

5540 PRINT CONTROL, ADDITION 
5275 MULTIPLY-DIVIDE 
5585 PRINT STORAGE 
1990 COLUMN BINARY 
4575 HIGH-LOW-EQUAL COMPARE 
1060 ADVANCED PROGRAMMING 
7246 SPACE SUPPRESSION 
7600 SENSE SWITCHES 
5895 PUNCH-FEED-READ 

1402-1 CARD READ/PUNCH 
5890 PUNCH-FEED-READ 

1403-2 PRINTER 
729-5 MAGNETIC TAPE UNIT 

DC 160A COMPUTER BUILDING 362 

16000 6-BIT CHARACTERS 

160A COMPUTER 
161 ON-LINE 1/0 TYPEWRITER 
162-2 MAGNETIC TAPE SYNCHRONIZER 
606 MAGNETIC TAPE TRANSPORT 
168-2 AUXILIARY ARITHMETIC UNIT 
170 CARD PUNCH CONTROLLER 
ieM523 GANG SUMMARY PUNCH 
177 CARD READER CONTROLLER 
405 CARD READER 
1612 HIGH SPEED LINE PRINTER 
8528 DATA COMMUNICATIONS TERMINAL 
MR20 MICROWAVE 

DC 160A COMPUTER BUILDING 208 
160A COMPUTER 
161 ON-LINE I/O TYPEWRITER 
162-2 MAGNETIC TAPE SYNCHRONIZER 
606 MAGNETIC TAPE TRANSPORT 
168-2 AUXILIARY ARITHMETIC UNIT 
170 CARD PUNCH CONTROLLER 
IBM523 GANG SUMMARY PUNCH 
177 CARD READER CONTROLLER 
405 CARD READER 
1612 HIGH SPEED LINE PRINTER 
165-2 INCREMENTAL PLOTTER 

MAGNETIC TAPE PLOTTING .».«».• 
580 CALCOMP MAGNETIC TAPE PLOTTER 
765 CALCOMP DIGITAL PLOTTER (DRUM) 
780 CALCOMP OFF-LINE MAGNETIC TAPE 

800/250 CPM 

600 LPM 

8192 8-BIT WORDS 

150 CPM 

1200 CPM 
1000 LPM 

8192 8-BlT WORDS 

150 CPM 

1200 CPM 
1000 LPM 
300 STEPS/SEC 

200/300 STEPS/SEC 
450/1687 STEPS/SEC 
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B. P e r i p h e r a l E q u i p m e n t Bibliography'*' 

1. C o n t r o l Data C o r p o r a t i o n 

60013900D 1 6 5 / 1 6 5 - 2 I n c r e m e n t a l P l o t t e r I n s t r u c t i o n Manua l 

60021800A 170A C a r d P u n c h C o n t r o l l e r R e f e r e n c e / i n s t r u c t i o n 
Manua l 

60049100D 177A C a r d R e a d e r C o n t r o l l e r R e f e r e n c e / i n s t r u c t i o n 
Manua l 

60098200D 1612G High Speed Line P r i n t e r wi th Off- l ine Buffer 

2. C a l i f o r n i a C o m p u t e r P r o d u c t s 

Bu l l e t in 151B C a l C o m p P l o t t e r Subrou t ine P a c k a g e for 
CDC 1604/3600 , S e p t e m b e r 14, 1963 

Bu l l e t in 170B P l o t t e r P r o g r a m m i n g for C a l C o m p Digi ta l 
I n c r e m e n t a l P l o t t e r s , Augus t 1965 

Bu l l e t in 175 Model 770 Digi ta l P lo t t ing S y s t e m with 
Model 765 P l o t t e r , 1965 

C. S p e c i a l - p u r p o s e E q u i p m e n t 

1. CHLOE is an a u t o m a t i c f i l m - s c a n n i n g s y s t e m c o n s i s t i n g of an 
ASI-210 c o m p u t e r and an op t i ca l s c a n n e r d e s i g n e d for the d ig i t a l p r o c e s s i n g 
of p h o t o g r a p h i c i n f o r m a t i o n f rom 3 5 - m m f i lm. CHLOE is equipped with twin 
scann ing s t a t i o n s , e a c h c o n s i s t i n g of a c a t h o d f - r a y - t u b e light s o u r c e , wh ich 
p r o j e c t s a spot of l ight onto the f i lm, and a p h o t o m u l t i p l i e r , which v iews the 
light t r a n s m i t t e d t h r o u g h the f i lm. The light spot i s d r i v e n by a p a i r of 
count ing r e g i s t e r s , x and y, so as to a p p e a r s e q u e n t i a l l y at r e g u l a r po in t s 
o v e r a d e s i g n a t e d r e c t a n g u l a r a r e a of the f r a m e . The extent of th i s a r e a , 
as we l l a s the f r e q u e n c y of the s p o t ' s a p p e a r a n c e , i s d e t e r m i n e d by the 
ASI p r o g r a m . As m a n y as 4096 x 4096 spo t s m a y be s e l e c t e d for scann ing 
a 1.25- by 1.25-in. a r e a . W h e n e v e r the p h o t o m u l t i p l i e r unit d e t e c t s a s i g ­
n i f icant change in the light t r a n s m i t t e d f rom one point to the next , the c o ­
o r d i n a t e s of that point (the con t en t s of the x and y r e g i s t e r s ) a r e sent to 
the c o m p u t e r m e m o r y t o g e t h e r with the d e n s i t y l eve l r e g i s t e r e d . The ASI 
p r o g r a m d e s i g n a t e s the f i lm condi t ion to be s c a n n e d as e i t h e r whi te on 
b lack , or b lack on wh i t e . The s c a n n e r des ign p e r m i t s d e n s i t y r e a d i n g s at 
e ight d i f fe ren t l e v e l s , and the CRT l ight output l eve l is ad jus t ab le to 
1024 v a l u e s u n d e r p r o g r a m c o n t r o l . The ASI-210 has p a p e r t ape input-
output , a c o n s o l e t y p e w r i t e r , and a 200-bpi m a g n e t i c - t a p e uni t . 

R e f e r e n c e : D. Hodges , C H L O E , An A u t o m a t i c F i l m Scanning 
E q u i p m e n t , H a r d w a r e R e f e r e n c e Manua l . A N L - A M D 
T e c h n i c a l M e m o r a n d u m 61 (Nov 1963). 

tAnv references eiven in Section III.C are not repeated here. 
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2. PHYLIS is a system designed to process data acquired at the 
Physics Division's 12-MeV Tandem generator and 4.5-MeV Van de Graaff 
generator The PHYsics On Line Information Station consists of an ASI-21 00 
computer with direct communication links to a Nuclear Data Multi-Channel 
Analyzer and to an ASI-210 remote station. Per ipheral equipment available 
to the system includes magnetic-tape units, line pr in ters , card-processing 
equipment, console typewriters, a digital plotter, and a graphic-display 
device. 

PHYLIS is controlled by an executive program resident in the 
ASI 2100, which permits the execution of data-processing programs in the 
ASI 2100 or in the CDC 3600 on an interrupt bas is . These programs fall 
into the two categories of routine experimental data manipulation or collec­
tion and analysis (e.g., 7-ray spectrum stripping reaction kinetics, least-
squares fitting). 

References: R. H. Vonderohe and D. S. Gemmell, "A Descrip­
tion of the PHYLIS On-Line Computer System"; 
W. F. Miller, M. A. Fisherkel ler , and K. Hillstrom, 
"The PHYLIS Executive System"; D. S. Gemmell, 
"Data-Handling Programs in Use with the PHYLIS 
Computing System"; Automatic Acquisition and 
Reduction of Nuclear Data, Proc . EANDC Confer­
ence, Karlsruhe, 1964. 

3. PAULETTE is a system designed to count automatically the 
tracks made by atomic particles in a fine-grain emulsion coated on a plate 
of glass. An optical system enlarges a segment of the plate onto the face 
of an image-dissector tube. Electrons from the tube photocathode co r re ­
sponding to the incident image are accelerated toward the rear of the tube 
and focused onto a resolving plane with a small rectangular aperture 7 by 
40 fl. A scan is performed by moving the entire image across the resolv­
ing aperture. Signals from a 12-stage photomultiplier, located immediately 
behind the aperture, correspond to electrons from the segment of the image 
currently incident upon the aperture. Coordinates are sent to the PDP-9 
computer, which contains the analysis program for determining t racks as 
opposed to noise and for counting these as a function of linear plate dis­
tance, thereby determining the part icle-energy distribution. 

References: D. Hodges, Photographic Scanning Systems in the 
Applied Mathematics Division, ANL, AEC Sympo­
sium Series No. 10 Use of Computers in Analysis 
of Experimental Data and the Control of Nuclear 
Facili t ies, CONF660527, Argonne, May 1967, 
p. 182. 

J. R. Erskine, R. H. Vonderohe, M. D. Machalek, 
and N. N. Sobol, Machine Counting of Tracks in 
Nuclear Emulsions, Physical Research Monthly 
Report for March 1967. 
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4. ARCADE (ARgonne C^omputer Abided Diffraction Equipment) is 
a computer-controlled system for acquisition and analysis of data from 
either X-ray or neutron diffractometers. The system uses an IBM 1130, 
with paper tape input - output, chosen pr imar i ly for its disk-file capability, 
and is designed to operate either as an isolated control system or as a 
member of an on-line data network. The control system is intended for 
use with four-c i rc le , or s ingle-crystal diffractometers; two-circle , or 
heavy-duty diffractometers; or the four-circle goniometers used in X-ray 
work. Control of the rotational axes is under program control, and up to 
six motors can be accommodated by the drive program. In addition, the 
shut ters , environmental equipment, a rate meter , and a chart recorder 
can be either program-control led or initiated by typewriter command, or 
console switch operation. 

Basic to the system is the control program written for the 
1130, which permits selection of main programs from the 11 30 disk l ibrary 
by console typew^riter command. 

References: R. Aschenbrenner, Computer-Controlled Diffrac-
tometer Equipment, AEC Symposium Series No. 10 
Use of Computers in Analysis of Experimental Data 
and the Control of Nuclear Faci l i t ies , CONF660527, 
Argonne, May 1967, p. 67. 

L. W. Amiot and J. Becker, Stepping Motor Posi­
tioning System for the ARCADE Control System, 
ANL-AMD Technical Memorandum 143 (Aug 1967). 

R. A. Aschenbrenner, Real Time Monitor for the 
ARCADE Control Syetem, ANL-AMD Technical 
Memorandum 132 (March 1967). 

5. POLLY is a high-precision film-scanning and -measuring de­
vice for 70-mm bubble-chamber film. The system uses two CRT scanners , 
one for the conventional television flying-spot scan and the other for prec i ­
sion measuring. In normal operation, the scanning CRT executes the flying-
spot scan and displays the results on a monitor screen for the operator. 
Also on this screen is a marke r under operator control. The operator can 
then request the computer to measure . The system measures by means of 
a high-speed minor- l ine scan with a fixed number of possible orientations. 
A 4096 X 4096 positioning system is used for this with a variable line-
segment length. A DEC PDP-7 is used as the control computer, and the 
system design includes extensive human intervention and direction facilities. 
POLLY-2, currently under development, will use the SDS Sigma-7 computer. 

Reference: D. Hodges, R. H. Wehman, and G. Wittmus, POLLY, 
A High Precis ion Film Scanning and Measuring 
System. ANL-AMD Technical Memorandum 91 
(Dec 1964). 
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APPENDIX A 

POINTR, A Dynamic Storage Allocation Program'*' 

Allen S Kennedy 

1. Introduction 

POINTR is a FORTRAN subroutine package developed to alleviate 
bookkeeping chores associated with the use of dynamic storage allocation 
techniques. The important features of POINTR are: 

a. The program is easy to use, POINTR keeps track of pointer 
definitions, available storage, etc The user simply defines the container 
array, then makes requests for storage and pointers as needed 

b . All r e f e r e n c e s a r e by a r r a y n a m e , mak ing r e a d i n g and u n d e r ­
s tanding of l i s t i ngs e a s i e r . A l s o , the def ini t ion of i n t e g e r v a r i a b l e s for 
use as p o i n t e r s is no longer n e c e s s a r y 

c Au toma t i c purg ing of s t o r a g e a r e a s no longer needed by the 
ca l l ing p r o g r a m a l lows l a r g e r p r o b l e m s to n t in fast c o r e 

d. Dynamic dump faci l i ty a l lows a r i a y - s t a t u s check ing at any 
point in a p r o g r a m dur ing the checkout p h a s e . 

The poten t ia l u s e r should be a w a r e that the u s e of d y n a m i c s t o r a g e 
in FORTRAN r e q u i r e s s t r u c t u r i n g p r o g r a m s in s u b r o u t i n e f o r m . A s m a l l 
con t ro l rout ine is u s e d to define a l a r g e b lock of s t o r a g e (ca l l ed the c o n ­
t a ine r a r r a y ) and m a k e the a p p r o p r i a t e c a l l s to P O I N T R to c o n t r o l the 
a l loca t ion of s t o r a g e within th is b lock . Ca l l s to c a l c u l a t i o n a l s u b r o u t i n e s 
t r a n s m i t p o i n t e r s c o r r e s p o n d i n g to a p p r o p r i a t e a r r a y l o c a t i o n s t h r o u g h the 
ca l l ing s e q u e n c e s . See the Usage s ec t i on (Sect ion 3) and the s a m p l e p r o g r a m 
in Section 5 for the de t a i l s of th is p r o c e d u r e . 

This package has been used s u c c e s s f u l l y in s e v e r a l r e a c t o r c a l c u l a ­
tion codes w h e r e da ta r e q u i r e m e n t s d e m a n d the u s e oi dynamic s t o r a g e 
a l loca t ion . 

2. Machine 

The POINTR package is w r i t t e n for the IBM 360 c o m p u t e r to be used 
with the FORTRAN IV(H) language 

"fOriginally published for internal distribution only as ANL-AMD Technical Memorandum No. 98 (Feb. 28, 196''). 
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3. U s a g e 

The P O I N T R p a c k a g e h a s b e e n w r i t t e n f r o m a p s e u d o - l a n g u a g e point 
of v iew. T h a t i s , a l l P O I N T R c a p a b i l i t i e s a r e a c c e s s e d th rough an a p p r o ­
p r i a t e C A L L to an e n t r y point , s u b r o u t i n e , o r funct ion s u b r o u t i n e in POINT.R 

a I n i t i a l i z a t i o n 

C A L L P O I N T R ( A R R A Y , L S T L O C , M A X S I Z , I P R I N T ) 

Th i s e n t r y def ines the l o c a l c o n t a i n e r a r r a y (ARRAY) to 
P O I N T R . (ARRAY m u s t be a d o u b l e - p r e c i s i o n v a r i a b l e . ) Al l v a r i a b l e -
d i m e n s i o n e d a r r a y s to be r e f e r e n c e d t h r o u g h P O I N T R a r e packed into 
the c o n t a i n e r a r r a y . A l s o def ined a r e the f i r s t a v a i l a b l e loca t ion (LSTLOC) 
in ARRAY, the a r r a y l eng th (MAXSIZ), and an op t iona l t r a c e p r i n t o u t flag 
( I P R I N T - - s e t to one for debugging p u r p o s e s and z e r o a f t e r c h e c k o u t ) . 
P O I N T R t a b l e s and the c o n t a i n e r a r r a y (be tween the l i m i t s L S T L O C and 
L S T L O C + MAXSIZ) a r e c l e a r e d , and a r e t u r n is m a d e to the ca l l i ng 
p r o g r a m . T h i s e n t r y m u s t be c a l l e d b e f o r e the f i r s t r e q u e s t for s t o r a g e . 

b . R e q u e s t i n g S t o r a g e 

CALL PUTPNT (NAME, LENDUM,MULT) 

T h i s e n t r y p l a c e s t h e a r r a y n a m e ( N A M E ) ' ' ' i n t h e n a m e t a b l e , 

a l o n g w i t h i t s a s s o c i a t e d l e n g t h ( L E N G T H ) a n d a p o i n t e r ( I P T ) . 

L E N D U M i s t h e l e n g t h of a r r a y N A M E i n t h e c a l l i n g p r o g r a m , 

a n d L E N G T H i s t h e n u m b e r of d o u b l e - l e n g t h \s>ords to b e r e s e r v e d i n t h e 

c o n t a i n e r s t o r a g e a r e a . L E N G T H i s c o m p u t e d a s 

t t 

w h e r e 

a n d 

L E N G T H = [ ( L E N D U M - l ) * M U L T + 8 ] / 8 , 

M U L T = 2 f o r n o n s t a n d a r d i n t e g e r v a r i a b l e s , 

M U L T = 4 f o r s t a n d a r d r e a l o r i n t e g e r v a r i a b l e s , 

M U L T = 8 f o r n o n s t a n d a r d r e a l v a r i a b l e s . 

|"NAMEbbbb'~| 
'•'NAME = -IsHNAMEbbbb >. 

L VNAME J 
One of three methods is used to transmit the array name (NAME) to POINTR. The first two transmit the 
Hollerith literal NAMEbbbb directly through the calling sequence. (Note that eight characters must be 
present.) The third method transmits the FORTRAN double-precision variable (VNAME), which must con­
tain the Hollerith representation of NAMEbbbb. The notation NAME in the calling sequences denotes the 
selecuon of one of these methods. 

'tlTormula due to 1. V. Zapatka. Applied Mathematics Division. 
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Then 

and 

IPT = LSTLOC, 

LSTLOC = LSTLOC + LENGTH. 

Before ar ray NAME is entered in the name table, a test is made 
to see if the addition will cause storage overflow. If so, the container a r ray 
is sifted. That is, a r rays with blank names (see Section d) are purged. The 
storage area is repacked, and the new pointers are printed on the standard 
output medium. Another attempt is made to inser t a r ray NAME in the 
name table. If storage overflow again occurs, an e r r o r condition resu l t s . 
(See Section h for e r ro r procedures.) 

The following calling sequence can be used to change the length 
of an array previously defined: 

CALL REDEF (NAME,LENDUM,MULT) 

This entry searches the name table for the entry corresponding 
to array NAME. If the new LENGTH is less than the old, the new length is 
inserted in the table; also, a new entry (with a blank name) corresponding 
to the storage gap is inserted in the name table. Thus, when more storage 
is needed, the gap will be eliminated. If the new LENGTH is greater than 
the old, a new array is defined and data are t ransferred from the old ar ray 
to the new. The old array is then given a blank name and will be eliminated 
when storage is needed. 

c. Requesting Pointers 

There are two methods of requesting pointers . Each method 
searches the name table for the entry corresponding to a r ray NAME. The 
associated pointer is then returned to the calling program If the name 
cannot be found in the table, a return is made with a zero pointer. 

Method 1 

CALL SUB (ARRAY(IGET(NAME))) 

Method 2 

CALL GETPNT(NAME,IPOINT) 
CALL SUB (ARRAY(IPOINT)) 

where SUB is a subroutine where NAME will be used. For example, 



69 

SUBROUTINE SUB (NAME) 
DIMENSION NAME (1) 

d. Array Purging 

CALL WIPOUT(NAME) 

This entry replaces NAME in the name table with a blank name. 
A blank name signals that this a r r ay is no longer needed and may be purged. 
No sifting of the container a r r ay takes place at this time, however. Only if 
some future request for storage (via entry PUTPNT) causes overflow will 
the container a r r ay be repacked. The deferred sifting of storage greatly 
reduces the overhead and frequency of this operation. 

CALL PURGE (LAST) 

This entry forces the container a r r ay to be sifted and eliminates 
a r r ays with blank names . Since this operation is t ime-consuming, this 
option should be used sparingly (i.e., not in tight loops). LAST contains the 
pointer in the container a r r ay of the first unused storage location. 

e. Obtaining Available Storage 

LAST=ILAST (DUMMY) 

LAST contains the pointer in the container a r r ay of the first 
unused storage location; i.e., MAXSIZ-LAST is the amount of available 
storage left in the container a r ray . 

f. Array Clearing 

CALL CLEAR (NAME) 

This entry zeros the locations in the container a r r ay associated 
with a r r ay NAME. 

g. Dynamic Dumps 

CALL DUMP(NAME,ITYPE) 

This entry causes the contents of the locations in the container 
a r r ay associated with a r r ay NAME to be printed on the standard output 
medium in a format designated by ITYPE. If ITYPE = 1, an integer a r r ay 



70 

is printed using the FORMAT (12110). If ITYPE=2, a real a r r ay is printed 
using the FORMAT(8E 15.7). Each a r ray dump is preceded by the heading; 

DUMP OF ARRAY NAMEbbbb POINTER= LENGTH= 

h. E r ro r Procedure 

If an e r ro r occurs in requesting storage or the pointer for a r ray 
NAME, one of the following messages is written on the standard output 
medium: 

STORAGE EXCEEDED DURING REQUEST FOR STORAGE OR 
ARRAY NAME LENGTH= LAST AVAILABLE 
LOCATION= 

MAXIMUM NUMBER OF ENTRIES IN THE NAME TABLE 
EXCEEDED 

REQUEST FOR POINTER FOR ARRAY NAME HAS BEEN 
MADE BEFORE REQUEST FOR STORAGE 

ARRAY NAME CANNOT BE FOUND IN THE NAME TABLE 

An er ror counter(NPTERR, initially zero) is stepped up by one, and 
a normal return is made to the calling program. It is the responsibility of 
the calling program to check for the occurrence of an e r ro r in POINTR 
before the use of pointers. This is done as follows; 

IF(IPTERR(DUMMY).GT.O) ERROR EXIT 

T 
NO ERRORS ENCOUNTERED--CONTINUE 

IPTERR is a function subroutine that returns the value of 
NPTERR to the calling program. If NPTERR=0, no e r r o r s have been 
encountered in POINTR. If NPTERR>0, NPTERR e r r o r s have been encoun­
tered. If an e r ror occurs in POINTR, it must be assumed that the program 
will continue to the next case or terminate. Results will be garbage if 
normal execution is continued. 

E r r o r checking using Method 1 for requesting pointers: 

CALL SUB(ARRAY(IGET(NAME)),elO) 
NORMAL RETURN--(Continue problem) 

10 CONTINUE 
ERROR RETURN--(Go to next problem or STOP) 
END 
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SUBROUTINE SUB (NAME,'*) 
DIMENSION NAME(l) 

IF(IPTERR(DUMMY) GT.O) RETURN 1 {First executable s ta te ­
ment in S U B ) 

RETURN 
END 

E r r o r checking using Method 2 for requesting pointers 

CALL GETPNT(NAME,IPT) 
IF(IPTERR(DUMMY).GT.O) GO TO 10 
CALL SUB(ARRAY(IPT)) 

10 CONTINUE 
ERROR RETURN (GO to next problem or STOP) 
END 

4. Restr ict ions 

The tables in POINTR currently allow up to 100 ent r ies . This can 
be easily modified by changing the appropriate dimension statements 

5. Sample P rogram 

This section contains a sample program using all entry points to 
POINTR, along with sample output and diagrams of the container a r r ay at 
various steps during the operation (Table A.I). 

a. Description of Sample P rogram by Steps 

Step No. Description 

1 Initializes POINTR; c lears tables and container a r r ay A 
between limits of LSTLOC and MAXSIZ. 

2 Size of a r r ays input as NSIZE. 

3-6 Defines storage for a r r ays X, Y, M, N. 

7 Places pointer for a r r ay M in IPTM. 
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„. .T D e s c r i p t i o n Step No. E 

8 P l a c e s po in te r for a r r a y N in I P T N 

9 T e s t s for e r r o r s in P O I N T R which m a y have o c c u r r e d in 

s t eps 3 - 8 . 

10 C a l l s CALC s u b r o u t i n e , which p l a c e s the i n t e g e r s 1-NSIZE in 
a r r a y s X, Y, M, N. The v a r i a b l e r e t u r n is p r o v i d e d for e r r o r s 
that may 'haCe o c c u r r e d in t r a n s m i t t i n g the p o i n t e r s for the 
a r r a y s X and Y. (See s u b r o u t i n e CALC l i s t i ng in Sec t ion b 
below.) 

11-14 Dumps a r r a y s X, Y, M, N. 

15 C l e a r s a r r a y X. 

16 Dumps a r r a y X. 

17 P l a c e s a BLANK n a m e in the P O I N T R table in p l ace of the a r r a y 
n a m e X. Thus , space occup ied by X is a v a i l a b l e for r e u s e if 
s t o r a g e is needed . 

18 Redef ines SIZE of a r r a y Y to 1/2 NSIZE . 

19 Dumps a r r a y Y. 

20 Redef ines SIZE of a r r a y Y to 2*NSIZE. Note by the s a m p l e 
output that s t o r a g e was sif ted to a l low s p a c e for the r ede f in i t ion 
of a r r a y Y. 

21 Dumps a r r a y Y. 

22 Same as s t ep 17 for a r r a y Y. 

23 Redef ines s i ze of a r r a y Z to 2*NSIZE. S ince the a r r a y n a m e Z 
has not been defined p r e v i o u s l y , the effect i s the s a m e a s 

C A L L P U T P N T ( ' Z b b b b b b b ' , 2*NSIZE,8) 

Note aga in that s t o r a g e has b e e n sif ted to m a k e s p a c e for a r r a y Z. 

24-25 Gets and p r i n t s f i r s t a v a i l a b l e loca t ion in the c o n t a i n e r a r r a y . 

26-27 Same a s s t ep 17 for a r r a y s M and N. 

28 F o r c e s sif t ing of c o n t a i n e r a r r a y , and r e t u r n s f i r s t a v a i l a b l e 
s t o r a g e loca t ion . 



TABLE A.I. Contents of Container Array A at Various Steps in Sample P rog ram 

step 1 

2 

2 

200 0 

Step 6 

L 0 1 0 

X 

5 0 1 0 

6 0 

I 

r5 0 

16 0 

1 
38 0 

0 1 0 1 0 

M 
0 

89 0 

o | 0 

0 

1 
113 0 1 0 

111 0 

' 
260 0 

step 10 

1 

' 
25 

26 

75 
76 

1 
88 

89 

U 3 

Ilk 

200 

1.0 1 2.0 

X 

k9.0 1 50.0 

1.0 

Y 

50.0 

1 12 |3 |k 

i H 
k7lk8 

1 

I.9I50 

2 

I 

k9 1 50 
0 

0 

Step 15 

1 

25 

Sei 
&i 

Step 

0 1 0 

X 

0 1 0 

S u e 

Step 

1 

25 

26 

50 

51 

' 
75 

Se • e 
ea 

Step 
10 

Step 18 

0 1 0 

Blank 

0 1 0 

1.0 

X 

25.0 

26.0 

Blank 

50.0 

8»mt 
ee 

Step 
10 

Step 20 

1 

25 

26 

1 
38 

39 

63 
6k 

88 

89 

163 

1 2C 10 

1.0 

Blank 

' 
25.0 

l | 2 | 3 | k 

\ " 
k7|k8 k9| 50 

1 

' 

2 

S 

k9 1 50 

1.0 

I 

25.0 

0 

I 

' 
0 

1 0 

, 

Step 23 

1 

\ 
13 

Ik 

38 

39 

138 

200 

l | 2 | 3 |k 

1 H 
k7| 

1 

' 

I18 k9|50 

2 

1 

k9 1 50 

0 

Z 

0 

0 

Loc 
L 

100 

200 

Step 28 
Contenta 

0 

z 

0 

0 



b. Output from Sample Program 

LEVEL 18 NOV 66 ARGONNE NJTInNAL mORATORY OS/360 FORTRAN H CCNTPniLFO RELEASE VF^S inN 4 nATE 6 7 . 1 0 3 / 1 1 . ? 6 . 2 7 

COMPILER OPTIONS - NAME- NAIN,OPT=00,LINrCNT=50.SOURCE,EBCDIC,NHLIST,NOOECK,LOAD,«AP,NOEDIT,NOID 

C PROGRAM TO TEST POINTR 
C 

ISN 0002 REAL»9 At 2001,»t 
C 

ISN 0003 DATA H / ' H ' / 
C 

ISN 0004 1 CALL P O I N T R ( A , 1 , 2 0 C , 1 I 
ISN 0005 2 READ 100 ,NSI7E 
ISN 0006 100 FORMAT! I I10 ) 
ISN 0007 3 CALL PUTPNT!9HX , N S I 7 E , 4 1 
ISN 0008 4 CALL OUTPNTIRHY , N S I Z E , 8 ) 
ISN 0009 5 CALL PUTPNTIRHM , N S I 7 E , 2 1 
ISN 0010 6 CALL PUTPNTtSHN . N S I Z E , 4 ) 
ISN 0011 7 CALL GETPNTlH. IPTMI 
ISN 0012 8 CALL GETPNTlRHN . I P T N t 
ISN 0013 1 I F I I P I E R R t D l W M V l . G T . O l G O TO 300 
ISN 0C15 10 CALL CALC(At IGET l8HX I I . A ( I GET(SHY 

ISN 0016 
ISN 0017 
ISN 0018 
ISN 0C19 
ISN 0020 
ISN 0021 
ISN 0022 
ISN 0023 
ISN 0024 
ISN 0025 
ISN 0026 
ISN 0027 
ISN 0028 
ISN 0029 
ISN 0030 
ISN 0031 200 FORHATI "OFIRST AVAlLAflLE LOCATION I S M I O I 
ISN 0032 26 CALL WIPOUTIPHM 1 
ISN 0033 27 CALL HIPOl lTl f lHN 1 
ISN 0034 28 CALL PURGEtLASTl 
ISN 0035 29 PRINT 200,LAST 
ISN 0036 300 STOP 
ISN 0037 END 

10 

11 
12 
13 
14 
15 
16 
17 
I f 
19 
20 
21 
22 
23 
24 
25 

CALL 
1 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
LAST: 

CALCIAt IGETI8HX I I 
A t I P T M ) , 

DUMP!'X 
DUMP! 'Y 
DIIMPI "M 
OUMPI'N 
CLEAR!RHX 
OU"P(8HX 
WIPDUT(8HX 
RFnEF(8HY 
OUMPI8HY 
REDEF(8HY 
OUMPC flHV 
HIPOUTt RHY 
REOEFIRHZ 

=tLAST(DUMMYI 
PRINT 200 ,LAST 

, a t I P T N ) , N S I , 
• , 2 ) 
' , 2 1 
• . I I 
• . I I 

1 
• 21 

) , N S I Z E / 2 
. 2 ) 

,?«NSIZE 
• 2) 

I 
,2«NSIZE 



LEVEL 18 NOV 66 ARGONNE NATIONAL LARORATORY OS/360 FORTRAN H CDNTROILFD RELEASE VERSION 4 DATE 6 7 . 1 0 2 / 1 6 . 3 1 . 3 3 

CDHPILER OPTIONS - NAME. MA I N. OPT=00 . L I NECNT^-iO.SOURCE. ERCOICNOL I S T , NODECH , L n t O , M A P , N O F D I T . N D I 0_. 

ISN 0002 SUBRUUTINF C A L C ( X , Y . M , N , I MAX, • ) 

ISN 0C03 REAL»4 XI 11 
ISN 0 0 0 4 REAL'S Y( 11 
ISN 0005 INTEGFR»2 Ml 11 

INTFGER»4 NI 11 

IF ! IPTERRIOUMMYl .GT.OIRFTURN I 
ISN 0 0 0 9 0 0 10 1 = 1 ,1 MAX 
ISN 0 0 1 0 XI I ) = 1 
ISN 0 0 1 1 Y| 11 = 1 
ISN 0 0 1 2 Ml 11 = 1 
ISN 0 0 1 3 N I I 1 = 1 
ISN 0014 10 CONTINUE 
ISN 0015 RETURN 
ISN 0 0 1 6 END 



POINTR HAS BEEN I N I T I A L I Z E D 

THF rONTAlNFR ARRAY HA-̂  RFFN r iFARFO FROM lOCATION 1 TO I nCATlON 700 

ENTRY FOR ARRAY X 
POINTER. 1 BBL LFN= 

HAS REEN MADE IN THE POINTER TABLE 
2S ORTG I FN= 50 MUl T= 4 

ENTRY FOR ARRAY Y 
P01NTER= 26 PBL LEN= 

HAS BEEN MADE IN THE POINTER TABLE 
•in PRIG I FN= 50 MULT= a 

ENTRY FOR ARRAY M 
POINTFR= 76 DRI 1 FN= 

HAS BEEN MADE IN THE POINTER TABLE 
13 ORIG I FN= •in Hill T= 2 

ENTRY FOR ARRAY N 
PQINTFR= 89 PBL LEN» 

HAS BEEN MADE IN THE POINTER TABLE 
y\ ORIG IFN= -in MII1T= 4 

POINTER FOR ARRAY M 
POINTER' 76 

HAS BFEN EXTRACTED FROM POINTER TABLE 

POINTER FOR ARRAY N 
POINTER' 89 

POINTER FOR ARRAY X 
POINTER- 1 _ _ 

POINTER FOR ARRAY Y 
POINTER' 26 

HAS REEN EXTRACTED FROM POINTER TABLE 

HAS BEEN EXTRACTED FROM POINTER TABLE 

HAS REEN EXTRACTED FROM POINTER TABLE 

DUMP OF ARRAY 
O.IOOOOOOE 01 

POINTER' I IENGTH= 50 
0.2OOC0O0E 01 0 .3000000E 01 0 .4000000E 01 

0 . 9 0 0 0 0 0 0 E 01 
0 . 1 7 0 0 0 0 0 E 02 
0 . 2 5 0 0 0 0 0 E 02 

O.IOOOOOOE 02 
0 .1800000E 02 
0 .2600000E 02 

O.UOOOOOE 02 
0 .1900000F 02 
0 .2700000F 02 

.1200000E 02 
0.2000000E 02 
0.280Q0O0E 02 

O . I 3 0 0 0 0 0 E 02 
0 . 2 1 0 0 0 0 0 E 02 
Q.2<IOOO0OE 02 

0.3300000E 02 
0.4100000E 02 
0.4900000E 02 

0 .3400000E 02 
0 .4200000E 02 
0 .5000000E 02 

0 .3500000E 02 
0 .4300000E 02 

.3600000E 02 

.4400000E 02 
0.3700000E 02 
0.4500000E 02 

__O_.6_OO0O00F 01 
o.i4bnoonE o? 
0 . 2 2 0 0 0 0 0 E 02 
0 . 3 0 0 0 0 0 n F 02 
0,3RO00O0E 0? 
0 . 4 6 0 0 0 0 0 F 02 

DUMP OF ARRAY Y 
O.IOOOQOOD 01 
0 . 9 0 0 0 0 0 0 0 01 
0 . 1 7 0 0 0 0 0 0 02 
0 .250000OD 02 

POINTER. 26 LENGTH' 50 
. 2 0 0 0 0 0 0 0 01 0 . 3 0 0 0 0 0 0 0 01 O.4Q0O0OOD 01 0.5OOOO00P 01 0 . 6 0 0 0 0 0 0 0 01 

0 . 1 0 0 0 0 0 0 0 02 
0 . 1 8 0 0 0 0 0 0 02 
0 . 2 6 0 0 0 0 0 0 02 

0 . 1 1 0 0 0 0 0 0 02 
0 . 1 9 0 0 0 0 0 0 02 
0 . 2 7 0 0 0 0 0 0 02 

0 . 1 2 0 0 0 0 0 0 02 
0 . 2 0 0 0 0 0 0 0 02 
0 . 2 8 0 0 0 0 0 0 02 

0 . 1 3 0 0 0 0 0 0 02 0 . 1 4 0 0 0 0 0 0 02 
0 . 2 1 0 0 0 0 0 0 02 0 . 2 2 0 0 0 0 0 0 02 
0 . 2 9 0 0 0 0 0 D 0? 0 . 3 0 0 0 0 0 0 n 02 

0 . 3 3 0 0 0 0 0 0 02 
0 . 4 1 0 0 0 0 0 D 02 
0 . 4 9 0 0 0 0 0 0 02 

0 .3400000D 02 
0 . 4 2 0 0 0 0 0 0 02 
0 . 5 0 0 0 0 0 0 0 02 

.35000000 02 

.43000000 02 
0 . 3 6 0 0 0 0 0 0 02 
0 . 4 4 0 0 0 0 0 0 02 

0 . 3 7 0 0 0 0 0 0 02 0 . 3 8 0 0 0 0 0 0 02 
0 . 4 5 0 0 0 0 0 0 02 0 . 4 6 0 0 0 0 0 D 0? 

O.7OOOO0OE 01 
0 .1500000E 02 
0 .2300000E 02 
0 .310n000F 02 
n .3900000E 07 
0 .4700000E 02 

0 . 7 0 0 0 0 0 0 0 0 ! 
0 . 1 5 0 0 0 0 0 0 cn 
0 . 2 3 0 0 0 0 0 0 02 
0 . 3 1 0 0 0 0 0 0 07 
0 . 3 9 0 0 0 0 0 0 02 
0 .4700000D 07 

0 . 8 0 0 0 0 0 0 E n i 
0 . 16n0000E 02 
0 . 2 4 0 0 0 0 0 F 07 
0 . 3 7 00000F C? 
C.4000000E 07 
0 - 4 8 0 0 0 0 0 F 07 

0 . 8 0 0 0 0 0 0 D 01 
0 . 1 6 0 0 0 0 0 0 02 
0 . 2 4 0 0 0 0 0 0 02 
0 .370000OD 07 
0 . 4 0 0 0 0 0 0 0 n? 
0 . 4 8 0 0 0 0 0 0 07 

1 2 
25 26 
49 50 

3 
27 

DUMP OF ARRAY H 
1 

25 
37 
49 

ARRAY X 

4 
28 

2 

26 
38 
50 

5 6 
29 30 

POINTER' 
3 
15 
27 
39 

HAS BEEN CLEARED 

7 
31 

8 9 10 
32 33 34 

89 LENGTH' 
4 5 
16 17 
28 29 
40 41 

11 
35 

12 
36 

50 
6 
18 
30 
42 

13 
37 

14 
38 

7 
19 
31 
43 

15 
39 

16 
40 

8 
20 
32 
44 

17 
41 

18 
42 

9 
21 
33 
45 

19 
43 

20 
44 

10 
22 
34 
4A 

71 
45 

22 
46 

U 
23 
35 
47 

23 
47 

24 

12 
24 
36 
4B 



OUHP OF ARRAY X 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 

POINTER' 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

1 LENGTH' 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0.0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 

HAS BEEN PLACED IN THE PURGE TABLE 

ENTRY FOR ARRAY Y HAS BEEN MADE IN THF POINTER TABLE 
POINTER' 26 DBL LEN= 

DUMP OF ARRAY Y 
O.IOOOOOOD 01 
0 . 9 0 0 0 0 0 0 0 01 
0.170QOOQO 02 

25 ORIG LEN= 

POINTFR= 25 
0.2000000D 01 
O.IOOOOOOD 02 
0.18000000 02 

0.30000000 01 
0.11000000 02 
0.19000000 07 

0.40000000 01 0.5000000D 01 0 .60000000 01 0.7000000D 01 0.80000000 01 
0.12000000 02 0 .13000000 02 0 .14000000 0? 0.15000000 07 0 .16000000 02 
0.7OQ0Q00O 02 0.2I00000D 02 0 .22000000 07 0.23000000 02 0. 

0 . 2 5 0 0 0 0 0 0 02 

STORAGE HAS BEEN SIFTED - NEH POINTER TABLE FOLLOWS 

1 
2 
3 

ENTRY FOR 

OUHNAM 
N 
N 

. m i l L I E R 
1 

76 
39 

nni 1 FN ORir. 
25 
13 
75 

I F N 
25 
50 
•in 

ARRAY Y HAS BEEN HADE IN THE POINTER 
64 ORl 1 FN- 100 ORIG 1 F N ' 100 MUlT- 8 

OUNP OF ARRAY Y 

0 . 9 0 0 0 0 0 0 D 01 
0 . 1 7 0 0 0 0 0 0 02 

0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

ARRAY Y 

POINTER. 
0 . 7 0 0 0 0 0 0 0 01 
0.lOOOOOOD 
0 . 18000000 
n .n 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

02 
02 

Hits BEEN PLACED 

64 
0 . 3 0 0 0 0 0 0 0 
0 . 1 1 0 0 0 0 0 0 
0 . 1 9 0 0 0 0 0 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

MM T 
8 
2 
4 

TABLE 

LENGTH-
01 n.4nnnnnnn 
02 
02 

0 . 1 2 0 0 0 0 0 0 
0 . 2 0 0 0 0 0 0 0 
0 . 0 
0 . 0 
0 . 0 
n .n 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.Q 

I N THE PURGE T A B L E 

100 
ni 
02 
02 

n.- innnnnnn 
0 . 1 3 0 0 0 0 0 0 
0.2IO0O0OD 
n .o 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.0 
0 . 0 
0 . 0 

n i 
02 
02 

o-6onnnonn 
0 . 1 4 0 0 0 0 0 0 
0 . 2 2 0 0 0 0 0 0 
0 . 0 
0 . 0 
0 . 0 
n .n 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

01 
02 
02 

-

~ 

0 . 7 0 0 0 0 0 0 0 
0 . 1 5 0 0 0 0 0 0 
0 . 2 3 0 0 0 0 0 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

_ B . O 
0 . 0 
0 . 0 

-

01 
07 
02 

-

0 . 8 0 0 0 0 0 0 0 
0 . 1 6 0 0 0 0 0 0 
0 . 2 4 0 0 0 0 0 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.Q ._ 
0 . 0 
0 . 0 

01 
07 
07 

CANNOT BE FOUND IN THE NABF lABlE 



STORAGE HAS BEEN SIFTED - NEW POINTER TABLE FOLLOWS 

OBI I F N ORTG I EN 
I N 1 13 50 2 
2 N 14 25 50 4 

ENTRY FOR ARRAY Z HAS BEEN HADE IN THE POINTER TABLE 
POINTER- 39 DBL LEN ' 100 ORIG LEN- 100 MULT- 8 

FIRST AVAILABLE LOCATION IS 139 

ARRAY M HAS BFFN PIACFO IN THF PURGE TABl F 

HAS BEEN PLACED IN THE PURGE TABLE 

STORAGE HAS BEEN SIFTED - NEM POINTER TABLE FOLLOWS 

NO NANE POINTER UBL-LEU QRIS LEN 
1 Z 1 100 100 

H R ^ T AVAIIARIF IOCATION I S m i 



6. POINTR FORTRAN Listings 

L6VEL 18 NOV 6 6 ARGONNE NATIONAL LARCIRATORY O S / 3 5 0 FORTRAN H CONTROLLED RFLFASE VERSION 4 OATF 6 7 . 1 0 2 / 1 6 , 3 1 . 4 5 

r n w P I I F R OPTIONS - MAMF- MAI N . OPT'OO . I I NFr.NT = 'iO . S m i R r F . FBCn I T . Nfll I S T . NOOFCK. Lf lAD.HAP , N J t P I T . NOl f l 

I S N 0 0 0 2 SUBROUTINE P O I N T R I B L K , L S T L O C , « A X S I Z , J P R I N T ) 

C MANIPULATES POINTERS FOR VARIABLE STORAGE 
C ADJUSTS STORAGE I F STORAGE EXCEEDED 
f. M I I I T - 7 NON STANOARn INTFGFR 
C M I I L T ' 4 STANDARD INTEGER OR REAL 
C M U L T - 8 NON STANOARO REAL 

_C 
I S N 0 C 0 3 REAL»8 RLK 
I S N 0 0 0 4 R f A L » 8 NAME,NAMLST,BLANK 
ISN 0 0 0 5 RFAl NAMl .NAM? 

ISN 0 0 0 6 D I M E N S I O N B L K I l l 
I S N 0 0 0 7 D IMENSION NAHI I 71 . NAM? I 21 

C 
ISN 0 0 0 8 C O M M O N / L n C A T E / L S T B L K , M A X R L K , I P R I N T 
I S N 0 0 0 9 COMMON/TABLE S/NAMLST I 1001 . LENLST 11 0 0 1 . 1 PTLST 1100 I . 

I L E N I l O O l . M L T I 1 0 0 ) , N N A M S 
I S N 0 0 1 0 COMMON/NAMBLK/NAHE 
I S N 0 0 1 1 COMMON/PTFRR/NPTFRR 

I S N 0 0 1 2 EQUIVALENCE I N A M f , N A M 2 l 

I S N 0 0 1 3 DATA B L A N K / ' 

ISN 0 0 1 4 NNAMS'O 
I S N 0 0 1 5 N P T E R R - 0 
I S N 0 0 1 6 LSTBLK-LSTLOC 
I S N 0 0 1 7 MAXRL K-MAXSIZ 
I S N 0 0 1 8 I P R I N T - J P R I N T 
I S N 0 0 1 9 CALL P R G S E T I B L K I 
I S N 0 0 2 0 CALL R E D S E T I B L K I 
ISN 0 0 2 1 00 10 1 - 1 , 1 0 0 
I S N 0 0 2 2 N A H L S T I I 1=0 
I S N 0 0 2 3 I P T L S T d l - O 
I S N 0 0 2 4 L E N L S T I I ) = 0 
I S N 0 0 2 5 L E N I I ) = 0 
I S N 0 0 2 6 MLTl 1 1 - 0 
I S N 0 0 2 7 1 0 CONTINUE 
I S N 0 0 2 8 0 0 20 I . L S T B L K , M A X B L K 
I S N 0 0 2 9 BLKI l l - O 
I S N 0 0 3 0 ?0 CONTINUE 
I S N 0 0 3 1 I F I I P R I N T . E O . O I B E I U R N 
I S N 0 0 3 3 P R I N T 2 5 , LSTBLK .MAXBLK 

~ i S N 0 0 3 4 2 5 FORMAT! M P O I N T R HAS BEEN I N I T I A L I Z E D ' / 
I ' O T H E CONTAINER ARRAY HAS BEEN CLEARED FROM L O C A T I O N ' I ; , 
I ' TO L O C A T I O N ' 1 5 1 

RETURN 



00 

o 

ENTRY P U T P N T I N A H l . L E N D U M , M U L T ) 

ISN 0 0 3 7 

PUT ARRAY NAME AND POINTER I N TABLE 

NAW2I l l ' N A M K l l 
ISN 0 0 3 8 
I S N 0 0 3 9 
I S N 0 0 4 0 

I S N 0 0 4 2 
I S N 0 0 4 3 
I S N 0 0 4 5 

I S N 0 0 4 6 
I S N 0 0 4 7 
I S N 0 0 4 9 
I S N 0 0 5 0 
I S N 0 0 5 1 
I S N 0 0 5 2 
I S N 0 0 5 3 
I S N 0 0 5 4 
I S N 0 0 5 5 
I S N 0 0 5 7 

N A M 2 I 2 ) = N A M 1 I 2 ) 
L E N G T H - I 1 L E N O U M - 1 I » M U L T + B ) / f l 
I F ( L S T B L K * L E N G T H - 1 . L E . H A X B L K I G D TO 30 

C STORAGE H I L L BE EXCEEDED UNLESS GARBAGE IS CLEARED OUT 
CALL PURGEIDUMMY) 
I F I L S T B L K i - L E N G T H . G T . M A X B L K l G O TO 1 0 0 0 

3 0 CONTINUE 
C ENOUGH STORAGE - RECORD NAME AND POINTER I N TABLE 

NNAMS-NNAMStl 
I F I N N A M S . G T . I O O I G O TO 1 0 2 0 
NAMLSTINNAMSl 'NAHE 
IPTLST(NNAMS)=LSTBLK 
LENLST lNNAMSI -LENGTH 
LENINNAHSl -LENOUM 
MLTINNAMS) -MULT 
LSTBLK'LSTBLKtLENGTH 
I F I I P R I N T . E O . O I R E T U R N 
PRINT 4 0 , N A M E , I P T L S T I N N A M S I . L E N L S T 1 N N A M S 1 , L E N I N N A M S 1 . HLT(NNAMS) 

4 0 FORMATI17H0ENTRY FOR ARRAY A a , 3 5 H HAS BEFN MADE I N THE POINTER TAB 
1 L E / 9 H P O I N T 6 R - I 5 , 9 H DBL L E N = I 5 , 1 0 H ORIG L E N - I 5 , 5 H M U L T - I 5 ) 

RETURN 

ENTRY W I P O U T I N A M l ) 

RECORD NAME I N PURGE TABLE 

CALL G E T N I N A M 1 , N I 

ISN 0062 
ISN 0064 
ISN 0065 
ISN 0067 
ISN 0068 
ISN 0069 

I F I N . E O . O I R E T U R N 
N A M L S T I N l - B L A N K 
I F I I P R I N T . E Q . O I R E T U R N 
P R I N T 7C.NAME 

7 0 FORMATITHOARRAY A B , 3 5 H HAS BEEN PLACED I N THE PURGE TABLE) 
RETURN 

ENTRY D U M P I N A M l . J U M P ) 

I S N 0 0 7 1 

DUMP VARIABLE D I M E N S I O N ARRAY ON STANDARD OUTPUT 

CALL G E T N I N A M 1 , N I 
I S N 0 0 7 2 I F I N . E O . O I R E T U R N 
I S N 0 0 7 4 P R I N T 1 3 0 . N A M E . I P T L S T I N I , L E N I N I 
I S N 0 0 7 5 1 3 0 FORMATI15H0DUWP Of ARRAY A 8 , 9 H P O I N T E R ' I 1 0 , 8 H L E N G T H = I 1 0 I 
I S N 0 0 7 6 I P O I N T - I P T L S T I N ) 
I S N 0 0 7 7 GO TO I 1 4 0 , 1 6 0 ) . J U M P 
I S N 0 0 7 8 1 4 0 CONTINUE 



ISN 0079 
ISN 0081 

ISN 0085 
ISN 0086 
ISN 0087 
ISN 0089 
ISN 0090 
ISN 0091 
ISN 0092 
ISN 0093 

ISN 0094 

ISN 0095 
ISN 0096 
ISN 0097 
ISN 0099 
ISN 0100 

ISN 0107 

ISN 0108 

ISN 0109 
ISN 0110 
ISM 0112 
ISN 0113 
ISN 0114 
ISN 0115 

ISN 0120 
ISN 0121 

ISN 0 1 2 2 

IF (MLT(NI .EQ.4 IG0 TO 150 
CALL P R T I U B L K d P O I N T I . l F N I N ) ) 

ISN 0082 RETURN 
ISN 0083 150 CONTINUE 
ISN 0084 CALL PRTl ?IBLK( 1 POINT) . LENI N)) 

RETURN 
160 CONTINUE 

IF1MLTIN) .EQ.8IG0 TO 170 
CALL PRTRH8LKIIP0INT) .LEN(N)) 
RETURN 

170 CONTINUE 
CALL PRTR2IBLK(IP0INT).LENIN)) 
RETURN 

ENTRY GETPNTCNAMl.IPT) 

GET POINTER CORRESPONDING TO ARRAY NAME 

IPT-0 
CALL GETNINAMl.N) 
IFIN.GT.OIGO TO 190 
NPTERR-NPTERR+1 
RETURN 

ISN 0101 190 CONTINUE 
ISN 0102 IPT' IPTLST(N) 
ISN 0103 IFUPRINT.FQ.OIRETURN 
ISN 0105 PRINT 200.NAME.IPT 
ISN 0106 200 FORMATI19H0P0INTER FOR ARRAY AB.38H HAS BEEN EXTRACTED FROM POINTF 

IR TABLE/9H POINTER-llO) ^ 
RETURN 

ENTRY CLEARINAMl) 

CLEARS ARRAY CORRESPONDING TO NAME 

CALL GETNINAMl.N) 
IFIN.EO.OIRETURN 
LENGTH-LENLSTIN) 
IPT- IPTLSTIN) 
00 230 I-1,LFNGTH 
BLKI I P T « l - l ) - 0 

ISN 0116 230 CONTINUE 
ISN 0117 IFIIPRINT.EO.OIRETURN 
ISN 0119 PRINT 240,NAME 

240 FORMATITHOARRAY A8,17H HAS BEEN CLEARED) 
RETURN 

PRINT ERROR MESSAGES 

1000 CONTINUE 



ISN 0123 
ISN 0124 

N P T E R R - N P T E R R H 
P R I N T 1 0 1 0 , N A M E , L E N G T H . L S T B L K 

1 0 1 0 FORMATI54H0ST0RAGE EXCEEDED DURING REQUEST FOR STORAGE DF ARRAY A8 
1 , / 8 H L E N G T H - I 1 0 . 2 5 H LAST AVAILABLE LOCAT I O N ' 1 1 0 1 

RETURN — 
I S N 0 1 2 7 1 0 2 0 CONTINUE 
I S N 0 1 2 8 NPTERR-NPTERR+1 
I S N 0 1 2 9 P R I N T 1 0 3 0 
I S N 0 1 3 0 1 0 3 0 FORMATI49H0MAXIHUH NUMBER OF ENTRIES I N NAME TABLE EXCEEDED) 
I S N 0 1 3 1 RETURN 
I S N 0 1 3 2 END 

LEVEL 18 NOV 6 6 ARGONNE NATIONAL LABORATORY O S / 3 6 0 FORTRAN H CONTROLLED RELEASE VERSION * DATE 6 7 . 1 0 2 / 1 6 . 3 2 . 1 3 

r n M P i i F R n P T i o M S - H A M F - . M A i M . n P T - n n . i i N F r . N T - s n . i n i i R r F . F R r n i r . . N n i T S T . N n n F r . K . i n A n . M A P . N Q F D T T . N n i D 

I S N 0 0 0 2 SUBROUTINE G E T N I N A H l . N I 

ISN 0003 
ISN 0004 

ISN 0005 

ISN 0006 

R E A L ' S NAME.NAMLST 
REAL NAM1,NAM2 

D IMENSION N A M 1 I 2 ) . N A M 2 ( 2 ) 

COMMnN/TARIFS /NAMl S T t l O O l . I F M I S T I i n n i . I P T I ^ T t i n o l . 

I S N 0 0 0 7 

I S N 0 0 0 8 

I S N 0 0 0 9 

I L E N I 1 0 0 ) , M L T I 1 0 0 ) . N N A M S 
COMMON/NAMSLK/NAME 

EQUIVALENCE INAME,NAM2I 

N - 0 
ISN 0010 
ISN 0011 
ISN 0012 

ISN 0021 
ISN 0022 

N A M 2 I 1 ) - N A M 1 I 1 ) 
N A M 2 ( 2 ) « N A M 1 ( 2 ) 
I F I N N A M S . E O . O I G O TO 2 0 

I S N 0 0 1 4 DO 10 N - 1 . N N A M S 
I S N O O I S I F I N A M L S T ( N ) . E O . N A N E ) R E T U R N 
I S N O O I T 1 0 CONTINUE 
I S N 0 0 1 8 2 0 CONTINUE 
I S N 0 0 1 9 P R I N T 30 .NAME 
I S N 0 0 2 0 3 0 FORHATITHOARRAY A B . 3 4 H CANNOT WF FOUND I N THE NAME TABLE) 

RETURN 
END 



LEVEL 18 NOV 6 6 ARGONNE NATIONAL LABORATORY O S / 3 6 0 FORTRAN H CONTROLLED RELFASE VERSION 4 DATE 6 7 . 1 0 2 / 1 6 . 3 ? . 2 5 

r o M P I I F R OPT IONS - NAME- M A I N . O P T - 0 0 . L 1 N F C N T - 5 0 . S O U R C E . F B C D I C . N O L I S T . N D D E C K , ! D A D , M A P , N 0 E D I T , N O l O 

I S N 0 0 0 2 SUBROUTINE R E D S E T I B L K ) 

ISN 0003 
ISN 0004 
ISN 0005 

ISN 0006 
ISN 0007 

ISN 0008 
ISN 0009 

ISN 0010 
ISN 0011 

ISN 0012 

ISN 0013 

ISN 0014 

ISN 0015 

ISN 0016 
ISN 0017 

ISN 0019 
ISN 0020 
ISN 0021 
ISN 0022 
ISN 0023 
ISN 0024 
ISN 0026 

I S N 0 0 2 8 
I S N 0 0 2 9 
I S N 0 0 3 1 
I S N 0 0 3 2 
I S N 0 0 3 3 
I S N 0 0 3 4 
I S N 0 0 3 5 

R E D E F I N E S ARRAY NAME 

RFAL«B BLK 
REAL*B NAME.NAMLST.BLANK.OUMNAM 
REAL NAM1,NAM2 

D I M E N S I O N R L K I l ) 
D I M E N S I O N N A M 1 I 2 ) , N A M 2 I 2 ) . 0 U M I 2 ) 

C O M M O N / L O C A T E / L S T B L K . M A X B L K . I P R I N T 
COMMON/TABLES/NAMLSTI 1 0 0 1 . L E N L S T 1 1 0 0 ) . I P T L S T 1 1 0 0 ) . 

I L E N I 1 0 0 I . M L T I I O O ) . N N A M S 
COMMON/NAMBLK/NAME 
COMMON/PTFRR/NPTFRR 

EQUIVALENCE ( N A M E . N A M 2 I . I D U M M Y . D U M I l ) ) 

DATA B L A N K / ' • / . O U M N A M / ' O U M N A M ' / 

RETURN 

ENTRY R E D F F I N A M l . L F N D U M . M U L T I 

CALL G E T N I N A M l . N ) 
I F I N . G T . O I G O TO 3 0 

NAME NOT I N TABLE SO PUT I T THERE 

CALL PUTPNTINAME,LENDUM,MULT) 

RETURN 
3 0 CONTINUE 

L f N N E W ' l t L E N D U M - l ) » M U L T * 8 ) / 8 
L E N O L D - L E N L S T I N ) 
1 F I L E N N E W . E Q . L E N 0 L D ) R E T U R N 
I F ( L E N N E W . G T . L E N O L D ) G O TO 6 0 

NEM LENGTH LESS THAN OLD LENGTH 

NNAMS-NNAMS^l 
I F I N N A M S . L E . 1 0 0 ) G O TO 5 0 
N P T E R R - N P T E R R H 
P R I N T 4 0 

4 0 F0RMATI49H0MAX1MUM NUMBER OF E N T R I E S I N NAME TABLE EXCEEDED) 

RETURN 
5 0 CONTINUE 



00 

ISN 0036 
ISN 0037 
ISN 0038 
ISN 0039 
ISN 0040 
ISN 0041 
ISN 0042 
ISN 0043 
ISN 0044 
ISN 0045 
'SN 0046 
ISN 0047 
ISN 0048 
ISW 0049 
ISN 0050 
ISN 0051 
'SN 0053 

ISN 0057 
ISN 0058 
ISN 0059 
ISN 0061 
'SN 0062 
ISN 0064 
ISN 0065 
'SN 0066 

L1=NNAMS-N-1 
nn 55 i-l.I 1 
K-NNAMS-L 
N A M L S T ( K + 1 I = N A H L S T ( K ) 
I P T I S T I K t l I ' I P T I S T I K l 
L E N L S T I K * 1 I = L E N L S T I K ) 
LEN ( K » 1 ) - L E N I K ) 
Ml T f K » I I ' M I T L1U_ 

55 CONTINUE 
L E N L S T I N l - L E N N E W 
I F N I N I - I FNOIIM 
M L T I N ) ' M U L T 
NAMLST(N+1 I 'BLANK 
I P T I S T I N * ! I ' I P T I ST l NH- I FNNFW 
L E N L S T I N U ) -LENOLO-LENNE W 
I F I I P R I N T . E O . O I R E T U R N 
P R I N T 5 6 . N A M F . ' P T I S T I N I . I F N I S T I N ) • ! F N I N ' • M l T I N _ 1 _ 

ISN 0 0 5 4 5 6 FORMATI17H0ENTRV FOR ARRAY A S , 3 5 H HAS BEEN MADE I N THE POINTER TAB 
1 L E / 9 H P 0 I N T E R ' I 5 , 9 H DBL L E N - I 5 . 1 0 H ORIG L E N = I 5 , 6 H H U L T ' I 5 ) 

' S N 0 0 5 5 RETURN 
6 0 CONTINUE 

NEW LENGTH GREATER THAN OLD LENGTH 

NAMLSTIN ' -OUMNAM 
CALL PUTPNTINAME.LFNOI IM.Mi l l T ) 
I F I N A M L S T I N I . E O . O U M N A M I G O TO 9 0 
CALL GETN(DUMNAM.N) 
' F I N . G T . O G O TO 9 0 
N P T E R R » N P T E R R H 
RETURN 

9 0 CONTINUE 
I S N 0 0 6 7 
I S N 0 0 6 8 
I S N 0 0 6 9 

I S N 0 0 7 3 
I S N 0 0 7 4 

N A M L S T I N ) - B L A N K 
DO 100 L - 1 , L E N 0 L D 
L S U B 1 - I P T L S T ( N ) * L - 1 

I S N 0 0 7 0 L S U B 2 - I P T L S T ( N N A M S ) * L - 1 
I S N 0 0 7 1 B L K I L S U B 2 ) * B L K ( L S U B l ) 
I S N 0 0 7 2 100 CONTINUE 

RETURN 
END 



LEVEL 18 NOV 6 6 ARGONNE NATIONAL LABORATORY O S / 3 6 0 FORTRAN H CONTROLLED RELEASE VERSION 4 DATE 6 7 . 1 0 2 / 1 6 . 3 ? . 4 4 

C O M P I I E R OPTIONS - NAMF- MA I N .OPT-QO . L I NFCNT-SO . SOURCE. F B C m r .NOI I S T . N l D F r K . LOAD. MAP . N n E D I T . N O I O . 

I S N 0 0 0 2 

ISN 0 0 0 3 
ISN 0004 

ISN QPQ5 

I S N 0 0 0 6 
I S N 0 0 0 7 

SUBROUTINE P R G S E T I B L K ) 

S I F T S STORAGE ANO E L I M I N A T E S ARRAYS I N THE PURGE TABLE 

RFAL»B BLK 

REAL*S NAMLST,BLANK 

DIMENSION BLKIll 

COMMON/LOCATE/LSTBLK,MAXBLK, I PRINT 

COMMON/TABLES/NAMLST1100).LENLSTI100).IPTLST1100). 

ILENI100),MLTI1001.NNAMS 

ISN 0008 DATA BLANK/' 

ISN 
ISN 
ISN 
ISN 

0011 
0013 
0014 
0015 ! 

ISN 0016 

ISN 0017 

ISN 0018 
ISN 0019 

ISN 0021 

ISN 0022 
ISN 0023 
ISN 0025 

ISN 0026 
ISN 0027 
ISN 0028 
ISN 0029 
ISN 0030 
ISN 0031 

ISN 0032 
ISN 0033 
ISN 0034 
ISN 0035 
ISN 0036 
ISN 0037 

ISN 0038 
ISN 0039 
ISN 0040 
ISN 0041 
ISN 0042 

ENTRY PURGEILSTLOC) 

I F I N N A H S . G T . O I G O TO 5 
LSTLOC-LSTBLK 
RETURN 

5 CONTINUE 
I M O V - l 
INAM«0 
DO 4 0 N - 1 . N N A M S 
IF I N A M L S T I N ) . E O . B L A N K 

10 CONTINUE 
NAME NOT BLANK SO SAVE I T 
I M A X - L E N L S T I N I 
I F I I M O V . E O . I P T L S T I N I I G O TO 3 0 
DO 2 0 I = 1 ,1 MAX 
I S U B l - I M G V H - 1 
I S U B 2 - I P T I S T I N ) » I - 1 
BLKI I S U B D - B L K I I S U B 2 ) 

2 0 CONTINUE 
3 0 CONTINUF 

I N A M - I N A M * ) 
NAMLSTI I N A M I - N A M L S T I N I 
I P T L S T I I N A M I - I M O V 
LENL S T l I N A M I - I M A X 
L E N I I N A M I ' L E N I N ) 
M L T I I N A M I ' M L T I N I 
I M O V ' I M O V U M A X 

4 0 CONTINUE 
NNAMS' INAH 
L S T B L K ' I M O V 
LSTLOC-LSTBLK 
0 0 4 5 l - L S T B L K , M A X B L K 



ISN 0043 
ISN 0044 
ISN 0045 
ISN 0047 
ISN 0048 

ISN 0049 
ISN 0050 
ISN 0051 
ISN 0052 
ISN 0053 
ISN 0054 

00 
cr-

B L K I I l - O . 
45 CONTINUE 

IFI IPRINT.EO.OIRETURN 
PRINT 50 

50 FnRMATI57Hl STORAGE HAS BFEN SIFTED - NFW POINTER TABLE EOLLIIWS/ 
11H07X2HNO6X4HNAME3X7HP0INTER3X7HDBL LEN2XeH0RIG LEN6X4HMULT1 

DO 70 N-1,NNAMS 
PRINT 60.N.NAMLSTINI . IPTI STINI .1 FNI S T I N I . I FNINI.MLTINI 

60 FORMATIII10,2XA8,41101 
70 CONTINUE 

RETURN 
END 

LEVEL 18 NOV 66 ARGONNE NATIONAL LABORATORY OS/360 FORTRAN H CDNTROLLEO RELEASE VFRSION 4 

r.nMPIlFR OPTIONS - NAMF- MAI N. flPT-OO . I I NFCNT-50 . SOURCE. EBCDIC. NOL IST, NODECK , LOAD,MAP . NOEO I T,NOT D 

ISN 0002 FUNCTION IGETINAMll 

DATE 6 7 . 1 0 2 / 1 6 . 3 3 . 0 1 

ISN 0003 
ISN 0004 

'SN 0005 

ISN 0006 
ISN 0007 

ISN 0008 
ISN 0009 

ISN 0011 
ISN 0012 
ISN 0 0 1 3 
ISN 0015 
ISN 0016 
ISN 0017 
ISN 0018 
ISN 0019 
ISN 0021 

ISN 0024 

GET POINTER CORRESPONDING TO ARRAY NAMF 

REAL«fl NAME.NAMLST.BLANK 
REAL NAM1,NAM2 

DIMENSION NAMH2I .NAM2I2I 

COMMON/LOCATE/LSTBLK,MAXBLK, I PRINT 
COMMON/TABLES/NAMLST1100).LENLST1100).IPTLST1100). 
ILENI 1001.MLTI100).NNAMS 
COMMON/NAMBLK/N AME 
COMMON/PTERR/NPTERR 

EQUIVALENCE (NAME.NAM2I 

IPT-0 
CALL GFTNINAMl.NI 
IFIN.GT.OIGO TO 10 
NPTERR-NPTERRtl 
RETURN 

10 CONTINUE 
IGET-IPTLSTINI 
IF I IPRINT.EO.OIRETURN 
PRINT 60.NAHE.IPTLSTINI 

ISN 0022 60 FORMATIlOHOPOINTER FOR ARRAY A8,38H HAS BEEN EXTRACTED FROM POINTE 
IR TABLE/9H POINTFR-IIO) 

ISN 0023 RETURN ^ 
END 



LEVEL 18 NOV 6 6 ARGONNE NATIONAL LABORATORY O S / 3 6 0 FORTRAN H CONTROLLED RELFASE VERSION 4 OATF 6 7 . 1 0 2 / 1 6 . 3 3 . 1 5 

r O M P I I F R n P T l O N S - NAME- MA I N . n P T - O O . I I M F r N T - 5 f l .Sni lRC F. F B C O i r .NHI I S T . NODECK . LOAD , MAP , N3ED I T . N O H 

SUBROUTINE P R T I l I J , L E N G T H ) I S N 0 0 0 2 

I S N 0 0 0 3 

I S N 0 0 0 4 

I S N 0 0 0 8 

_L_ 
P R I N T S NON STANDARD INTEGER ARRAY 

INTEGER J » 7 

I S N 0 0 0 5 
I S N 0 0 0 6 
I S N 0 0 0 7 

D I M E N S I O N J i l l 

P R I N T 1 0 , 1 J I L ) . L - 1 . L E N G T H ) 
10 F O R M A T I 2 4 1 5 1 

RETURN 
END 

LEVEL 18 NOV 5 6 ARGONNE NATIONAL LABORATORY O S / 3 5 0 FORTRAN H CONTROLLED RELEA5F VERSION 4 DATE 6 7 . 1 0 7 / 1 6 . 3 3 . 2 6 

COMPILER OPT IONS - NAME- M A I N . O P T - O O . L l NFCNT = 5 0 . S O U R C E . E B C O T . N O L I S T . N 3 D E C K . L 0 A D . M A P . N 1 E D I T . N O I D 

I S N 0 0 0 2 SUBROUTINE P R T I 2 ( J . L E N G T H ) 

ISN 0 0 0 3 

ISN 0004 
ISN 0005 
ISN 0005 
ISN 0007 

PRINTS STANOARO INTEGER ARRAY 

DIMENSION Jll) 

PRINT 10.1JILI.L'l.LENGTHI 
10 FORMATI 121 10) t-

RETURN 
END 

LEVEL 18 NOV 6 6 ARGONNE NATIONAL LABORATORY O S / 3 6 0 FORTRAN H CONTROLLED RELEASE VERSION 4 DATE 6 7 . 1 0 7 / 1 5 . 3 3 . 3 8 

r n M P l l F R n P T I O N S - N A M E - M A I N . H P T - O O . I I N F r N T ' 5 0 . S n u R r F . F R r n l C . N n m t . N 3 D E £ K . L 0 A D . M A P , N n E O I T , N P I D 

I S N 0 0 0 2 SUBROUTINE P R T R l ( A . L E N G T H ) 

•SN 0 0 0 3 

ISN 0004 
ISN 0005 
ISN 0006 
ISN 0007 

PRINTS STANDARD REAL ARRAY 

DIMENSION All) 

PRINT 10.lAILI .L«l.LENGTH) 
10 FORMAT!8E15.7) 

RETURN 
END 



LEVEL 18 NOV 66 ARGONNE NATIONAL LABORATORY 0 5 / 3 6 0 FORTRAN H CONTROLLED RELEASE VERSION 4 DATE 5 7 . 1 0 2 / 1 5 . 3 3 . 4 9 

COMPILER O P T I O N S - NAME- M A I N . O P T - O O . L I N F C N T ' 5 0 . S g i R C E . E B C D I C . N O L I S T . N D D E C K . L O A D . M A P . N O E D I T i N O J 0 

I S N 0 0 0 2 SURROUTINF PRTR2 ( A , L E N G T H ) 

' S N 0 0 0 3 

I S N 0 0 0 4 

ISN 0005 
ISN 0005 
ISN 0007 
ISN 0008 

PRINTS NON STANDARD REAL ARRAY 

REAL A*8 

DIMENSION AIll 

PRINT 10,1AILI,L-1.LENGTH) 
10 FORMATI8E15.71 

RETURN 

END 

LEVEL 18 NOV 6 5 ARGONNE NATIONAL LABORATORY O S / 3 5 0 FORTRAN H CONTROLLFO RELFASE VERSTON 4 OATF 6 7 . 1 0 2 / 1 6 . 3 4 . 0 1 

COMPI IER OPTIONS - NAMF' HA I N . HPT-OO . IT NFCNT-SO . S n i l R C F . FRCDI C. NOI I S T . NODECK . L PAD. MAP. NJEP I T . N O I D _ 

I S N 0 0 0 2 FUNCTION IPTFRR(DUMMYI 

I S N 0 0 0 3 

ISN 0004 

ISN 0005 
ISN 0005 
ISN 0007 

RETURNS NUMBFR OF ERRORS THAT HAVE OCCURED IN POINTER ROUTINES 

rOMMON/PTERR/NPTFRR 

IPTERR-NPTERR 

NPTFRR-0 
RETURN 
ENO 

I S N 0 0 0 2 

ISN 0 0 0 3 

I S N 0 0 0 4 
I S N 0 0 0 5 

C 
C 
C 

C 

FUNCTION ILASTIDUMMY) 

RETURNS F I R S T AVAILABLE LOCATION I N CONTAINER ARRAY 

C O M H O N / L O C A T F / L S T B L K . M A X B L K . I P R I N T 

I L A S T - L S T B L K 
RETURN 
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A P P E N D I X B 

A D i s k - f i l e C o n t r o l S y s t e m 
7o"r the C o n t r o l Da ta 3600"*" 

G e o r g e A. Rob inson , Ronald F . K r u p p , 
and Donald J o r d a n 

1. I n t r o d u c t i o n 

T h i s append ix d e s c r i b e s the d i s k - f i l e c o n t r o l s y s t e m be ing i m p l e ­
m e n t e d on A r g o n n e N a t i o n a l L a b o r a t o r y ' s C o n t r o l Da ta 3600 (SCOPE 
M o n i t o r ) to a l low u s e of the CDC 3632-828 d i s k - f i l e s y s t e m . 

The Mode l 828 d i s k file c o n s i s t s of 16 p h y s i c a l d i s k s , of which eight 
a r e d i r e c t l y a v a i l a b l e to the u s e r and eight a r e u s e d by the o p e r a t i n g s y s ­
t e m for s t a n d a r d i n p u t - o u t p u t p u r p o s e s . E a c h d i sk h a s a p o s i t i o n e r with 
e ight r e a d / w r i t e h e a d s . T h e r e a r e 64 p o s i t i o n s for each p o s i t i o n e r , giving 
a t o t a l of 512 t r a c k s p e r d i s k . F o r e a c h pos i t i on , four of the t r a c k s a r e 
i n n e r t r a c k s ( twelve 3 2 - w o r k b l o c k s each ) and four a r e o u t e r t r a c k s (twenty 
3 2 - w o r d b l o c k s each) y ie ld ing 128 b l o c k s (4096 4 8 - b i t w o r d s ) , o r t a l ly ing 
8192 b l o c k s (256 bK''^ w o r d s ) p e r d i s k . The e i g h t - d i s k u s e r p o r t i o n thus 
h a s a c a p a c i t y of 62 bK''"'' b l o c k s (2^' or o v e r 2 m i l l i o n w o r d s ) . 

T h e c o m p u t e r - t o - d i s k a c c e s s t i m e is equal to the s u m of the p o s i ­
t i o n e r swi tch ing , pos i t i on ing , c o n f i r m a t i o n , and l a t ency t i m e s . The m a x i ­
m u m i s 373 m s e c , and the a v e r a g e is 225 m s e c . I n t e r f e r e n c e a r i s e s f rom 
s y s t e m u s e of the s ing le c o n t r o l a v a i l a b l e to the 3600. 

a. P o s i t i o n e r swi tch ing t i m e i s the i n t e r v a l b e t w e e n a power -o f f 
p u l s e to one p o s i t i o n e r and a p o w e r - o n pu l se to a n o t h e r . T h i s t i m e d o e s 
not e x c e e d 23 m s e c , but m u s t be added to the a c c e s s t i m e if s e q u e n t i a l 
swi tch ing of p o s i t i o n e r s t a k e s p l a c e . The u s e r h a s c o n t r o l ove r t h i s if and 
only if he is not u s i n g s t a n d a r d inpu t -ou tpu t ; o t h e r w i s e t h i s i n t e r f e r e n c e 
wi l l o c c u r a t u n p r e d i c t e d m o m e n t s . 

b . P o s i t i o n i n g t i m e i s the i n t e r v a l be tween the t i m e power i s 
t u r n e d on for a p o s i t i o n e r and the t i m e i t s f i r s t b lock a d d r e s s i s c o r r e c t l y 
r e a d . The m o s t i m p o r t a n t f ac to r in d e t e r m i n i n g pos i t i on ing t i m e i s the 
n u m b e r of p o s i t i o n s the a r m m u s t m o v e . The m a x i m u m is 250 m s e c , and 
the a v e r a g e i s 145 m s e c . 

c . C o n f i r m a t i o n t i m e i s t h e i n t e r v a l b e t w e e n p o s i t i o n i n g t i m e a n d 

t h e t i m e w h e n e n o u g h a d d r e s s h e a d e r s h a v e b e e n r e a d t o e n s u r e t h a t t h e 

p o s i t i o n e r i s o n t r a c k s . T h i s t i m e i s n o t l e s s t h a n 8 0 % of o n e d i s k r e v o l u ­

t i o n ( a p p r o x i m a t e l y 4 0 m s e c ) . 

•••originally published for internal distribution only as ANL-AMD Technical Memorandum No. 122 (Oct 1966) 

"•••••bK denotes 1024. 
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d L a t e n c y t i m e i s t h e i n t e r v a l b e t w e e n c o n f i r m a t i o n t i m e a n d t h e 

t i m e w h e n t h e a d d r e s s e d b l o c k a r r i v e s u n d e r t h e h e a d . T h i s i s a m a x i m u m 

of o n e r e v o l u t i o n of t h e d i s k o r 52 m s e c ; t h e a v e r a g e t i m e i s 2 8 m s e c . 

D a t a - b i t t r a n s f e r r a t e s a r e a b o u t 4 1 8 k c ( 1 1 4 / i s e c p e r 4 8 - b i t w o r d ) f o r 

i n n e r t r a c k s a n d 6 9 8 k c (68 / i s e c p e r 4 8 - b i t w o r d ) f o r o u t e r t r a c k s . 

2 . O r g a n i z a t i o n of U s e r D a t a o n t h e D i s k 

T h e u s e r i s e x p e c t e d t o t h i n k of t h e d i s k s t o r a g e a r e a a s e i g h t n o n -

c o n s e c u t i v e i n t e r v a l s of 8 1 9 2 b l o c k s ( 2 5 6 b K w o r d s ) . E a c h of t h e s e i n t e r ­

v a l s i s c a l l e d a l o g i c a l d i s k . T w o m e t h o d s of d i s k u s e a r e a v a i l a b l e - - t a p e ­

l i k e a n d r a n d o m a c c e s s . T h e t a p e - l i k e m o d e i s f o r c o m p a t i b l e u s e of e i t h e r 

d i s k o r t a p e . O p e r a t i o n s t h a t a r e p h y s i c a l l y i m p o s s i b l e o n t a p e a r e n o t 

a l l o w e d o n t h e d i s k , e . g . , w r i t i n g in t h e m i d d l e of a f i l e . S i m i l a r l y , o p e r a ­

t i o n s t h a t a r e u n d e f i n e d f o r a r a n d o m - a c c e s s d e v i c e a r e i l l e g a l i n t h a t 

m o d e , e . g . , w r i t e e n d - o f - f i l e . 

F o r e a c h S C O P E l o g i c a l u n i t d e f i n e d o n t h e d i s k , t h e u s e r m u s t 

p r o v i d e t h e s y s t e m w i t h a d e s c r i p t i o n of h i s o r g a n i z a t i o n of t h e d a t a f o r 

t h a t u n i t . T h i s d e s c r i p t i o n i s c a l l e d a f i l e c o m p l e x c o n t r o l a r r a y ( F C C A ) . 

A l o g i c a l r e c o r d c o n s i s t s of o n e o r m o r e c o n s e c u t i v e 3 2 - w o r d 

b l o c k s on t h e d i s k . A l o g i c a l f i l e c o n s i s t s of o n e o r m o r e l o g i c a l r e c o r d s 

of e q u a l s i z e . A f i l e c o m p l e x i s a n a r b i t r a r y c o l l e c t i o n of o n e o r m o r e 

l o g i c a l f i l e s a s s i g n e d t o t h e S C O P E l o g i c a l u n i t . 

T h e p a r a m e t e r s i n t h e F C C A a r e d e f i n e d b e l o w . T h e i r p o s i t i o n s i n 

c o r e s t o r a g e a r e s h o w n i n t h e d i a g r a m b e l o w . 

FCN+N+1 

FCN+N+2 

FCN+M+1 

i i7 

i7 

^N 
37 36 

h 
0 

20 19 
°N 

13 12 
^N 

0 

0 
° 

U7 0 0 
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In the above d i a g r a m , the a d d r e s s of F C N i s c a l l e d the file c o m p l e x 

T = t a p e - l i k e / r a n d o m - a c c e s s f lag. T h i s flag i n d i c a t e s in which 
d e v i c e m o d e the d i s k is u s e d . 

fO, t a p e - l i k e dev i ce 
" l l , r a n d o m - a c c e s s d e v i c e . 

R = l og i ca l r e c o r d p o i n t e r , an i n t e g e r one l e s s than the o r d i n a l of 
the next r e c o r d to be p r o c e s s e d . 

N = n u m b e r of l o g i c a l f i l es c u r r e n t l y def ined in the file c o m p l e x . 

F = l o g i c a l file p o i n t e r ( in i t ia l ly F = l, po in t ing to the f i r s t l og ica l 
f i le) . 

E = e n d - o f - t a p e flag; 

ro, not end of t ape 
" 11 , end of t a p e . 

0 = l a s t - o p e r a t i o n flag; 

ro, l a s t o p e r a t i o n w a s a r e a d type 
" l l , l a s t o p e r a t i o n w a s a w r i t e t ype . 

M = m a x i m u m n u m b e r of l og ica l f i les that may be defined in the 

c o m p l e x . 

U = n u m b e r of b l o c k s r e s e r v e d for the file c o m p l e x , but not a s s i g n e d 

to a l o g i c a l f i le . 

B- = n u m b e r of b l o c k s p e r l og i ca l r e c o r d in the i th f i le . 

L- = n u m b e r of l og i ca l r e c o r d s in the ith f i le . 

D. = p h y s i c a l d i s k n u m b e r ; 8 ^ 0 - £ 1 5 , o u t - o f - r a n g e v a l u e s c a u s e 

job a b o r t i o n . 

S- = b lock a d d r e s s of the f i r s t b lock in the ith f i le . 

If the d i s k is u s e d a s a r a n d o m - a c c e s s dev i ce (T = l ) , then M, the 
c i m u m n u m b e r of l og i ca l f i les tha t m a y be def ined, is not u s e d . 

'^R ordinarily is zero initially. 
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The file po in t e r and r e c o r d p o i n t e r i n d i c a t e the c u r r e n t l og i ca l file 
wi th in the file c o m p l e x and the log ica l r e c o r d wi th in tha t f i le . T h i s pos i t i on 
c h a n g e s in an a b s t r a c t s e n s e only, s i nce m e c h a n i c a l m o v e m e n t is not n e c ­
e s s a r i l y a s s o c i a t e d with a po in t e r c h a n g e . The d i sk i t se l f i s not a c c e s s e d 
by the s y s t e m unt i l a d a t a - t r a n s m i s s i o n r e q u e s t is i s s u e d by the u s e r (e .g . , 
READ, WRITE) . Then the p o s i t i o n e r a r m wil l be m o v e d to block a d d r e s s 
R * B p + S p on d isk D p . 

The end -o f - t ape and l a s t - o p e r a t i o n f lags a r e u s e d to e n s u r e t ape 
compat ib i l i ty ; t he i r in i t i a l va lue s a r e u s u a l l y 0. 

3. Using the Disk F i l e 

a. Defining a Log ica l Unit on the Disk F i l e 

To define a log ica l unit on the d i sk fi le, the u s e r m u s t i n s e r t 
a SCOPE EQUIP con t ro l c a r d 

^EQUIP , i = DF 
9 

w h e r e H = log ica l uni t n u m b e r (1 £ .K < 49). Th i s c a r d should be p l aced 
with o the r EQUIP c a r d s n e a r the beginning of the job deck . M o r e than one 
log ica l unit m a y be defined on the d i sk . E x a m p l e : 

'J0B 
9 ^ 

Account ing ca rd 

' E Q U I P , 3 = DF 
9 

' E Q U I P , 4 1 = D F 
9 

b. Defining and C r e a t i n g a F i l e C o m p l e x C o n t r o l A r r a y 

Before us ing a log ica l unit defined on the d i sk , the u s e r m u s t 
define the file complex con t ro l a r r a y . Two s t a n d a r d m e t h o d s a r e a v a i l a b l e . 
One is F O R T R A N - o r i e n t e d ; the def ini t ion is m a d e by a CA L L D F D E F I N E 
s t a t e m e n t . The a r r a y is c r e a t e d in " f r e e " s t o r a g e - - s t o r a g e not occup ied 
by da ta or p r o g r a m (see 1 below). The o the r m e t h o d i s for the u s e r who 
wants comple te con t ro l ove r the p o i n t e r s and the a r r a y . H e r e the u s e r 
m u s t a l l oca t e s t o r a g e and supply p a r a m e t e r s . He i s f r ee to m a k e d y n a m i c 
changes to the a r r a y p a r a m e t e r s ( see 4 be low) . 

1) The following FORTRAN s t a t e m e n t def ines the file c o m p l e x 
con t ro l a r r a y : 

CALL D F D E F I N E ( L U , L D , K T , . . . ) 
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w h e r e 

LU = l og i ca l uni t n u m b e r ; 

LD = l o g i c a l d i sk n u m b e r (1 s LD s 8),''' 

(If LD is out of r a n g e , the job wi l l be a b o r t e d t h r o u g h a 
Q 8 Q E R R O R ca l l wi th the m e s s a g e " I L L E G A L LOGICAL 
DISK.") 

KT = t a p e - I i k e / r a n d o m - a c c e s s dev i ce flag and if 

fO, t a p e - l i k e devic 
11, r a n d o m - a c c e s ; 

i ce 
; s s d e v i c e . 

T h e r e m a i n i n g p a r a m e t e r s in the a r g u m e n t l i s t depend 
on the va lue of K T . 

a) If KT=0 ( t a p e - l i k e d e v i c e ) , the r e m a i n i n g p a r a m e t e r s 

are 

, . . . , M A X N F , M A X B L , K B i ) . 

b) If KT = 1 ( r a n d o m - a c c e s s dev i ce ) , the r e m a i n i n g p a r a m ­

e t e r s a r e 

N F , M A X B L , K B i , L R i K B j , L R j ) . 

w h e r e 

M A X N F is M, the m a x i m u m n u m b e r of l og i ca l f i l es tha t m a y be 
def ined in th i s c o m p l e x . 

M A X B L is the m a x i m u m n u m b e r of b l o c k s in the file c o m p l e x . 

KB i s B , the n u m b e r of b locks p e r l og i ca l r e c o r d in the ith f i le . 

N F i s N, the n u m b e r of l o g i c a l f i les to be def ined in the file 
c o m p l e x . 

LR. i s L . , the n u m b e r of l o g i c a l r e c o r d s in the i th f i le . 

If too m a n y p a r a m e t e r s a r e g iven for a r a n d o m - a c c e s s dev i ce (KT = 1 and 
J > N F ) o r not enough d i s k s p a c e i s a l l o c a t e d , 

^The subroutine maps LD onto a physical disk automatically. 
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Y. KBi*LRi > MAXBL, 
i = i 

the job wil l be abo r t ed by a Q8QERROR ca l l with the d i agnos t i c m e s s a g e 
" I L L E G A L D F D E F I N E . " 

If not enough " f r e e " s t o r a g e is a v a i l a b l e to define the file 
complex con t ro l a r r a y , the job wil l be a b o r t e d t h rough a Q8QERROR ca l l 
with the m e s s a g e "NO MEM AVAILABLE FOR F C C A . " 

If not enough d i sk space is a v a i l a b l e the job wi l l be a b o r t e d 
th rough a Q8QERROR cal l with the m e s s a g e "DISK S P A C E E X C E E D E D . " 
D F D E F I N E may be used to redef ine the file c o m p l e x on a l og i ca l uni t . But 
al l the in format ion conta ined in the p r e c e d i n g file c o m p l e x c o n t r o l a r r a y will 
be los t . 

E x a m p l e s 

a) To define a file c o m p l e x con t ro l a r r a y for a l og i ca l 
unit number 3 on log ica l d i sk n u m b e r 2, so that 

i. The d i sk is to be t r e a t e d a s a t a p e - l i k e dev i ce , 

i i . The m a x i m u m n u m b e r of f i les that m a y be defined 
is 4, 

i i i . The m a x i m u m n u m b e r of b locks i s 8192 (note that 
th i s i s an e n t i r e d i sk) , and 

iv. The n u m b e r of b locks pe r l og ica l r e c o r d is 8 
(256 w o r d s ) , 

one would execute the FORTRAN s t a t e m e n t 

CALL DFDEFINE(3 ,2 ,0 ,4 ,8192 ,8 ) . 

Below is the file c o m p l e x c o n t r o l a r r a y that would be 
gene ra t ed for th is cal l (note that the n u m b e r of l og ica l r e c o r d s in the f i r s t 
file is 8192 /8 = 1024, and the log ica l d isk n u m b e r 2 is mapped onto phys ica l 
d isk n u m b e r 9): 

FCN 

FCN+1 

FCN+2 

FCK+3 

FCN+1) 

FCN+5 

0 
1.7 

.9 
.6 

.? 
h? 

1.7 

1.7 

1.7 

0 
30 

0 
•iS 3 ! 

!9 

38 " 

8 
37 36 

1 
15 

2<t 

1 
11. 

0 
23 13 

20 
9 

19 U 

12 

12 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

II 
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b) To def ine a file c o m p l e x c o n t r o l a r r a y for l og ica l unit 

n u m b e r 4 on l o g i c a l d i s k n u m b e r 6, so that 

i . T h e d i s k i s to be t r e a t e d a s a r a n d o m - a c c e s s 

d e v i c e , 

i i . T h e n u m b e r of f i les to be def ined is 3, 

i i i . The m a x i m u m n u m b e r of b locks is 7000, 

iv. T h e n u m b e r of b l o c k s pe r l og i ca l r e c o r d and the 
n u m b e r of l o g i c a l r e c o r d s for the f i r s t file a r e 
10 and 200, r e s p e c t i v e l y , 

v. T h e n u m b e r of b locks p e r l og ica l r e c o r d and the 
n u m b e r of l o g i c a l r e c o r d s for the second file, 
a r e 20 and 50, r e s p e c t i v e l y , and 

v i . T h e n u m b e r of b l o c k s p e r l og ica l r e c o r d and the 
n u m b e r of l og i ca l r e c o r d s for the th i rd file a r e 
30 and 100, r e s p e c t i v e l y , 

one would execu t e the F O R T R A N s t a t e m e n t 

C A L L D F D E F I N E ( 4 , 6 , 1 ,3 ,7000 ,10 ,200 ,20 ,50 ,30 ,100) . 

Below is the file c o m p l e x c o n t r o l a r r a y that would be 
g e n e r a t e d for t h i s ca l l (note that l og ica l d i sk n u m b e r 6 is m a p p e d onto 
p h y s i c a l d i s k n u m b e r 13): 

FCN 

FCN+L 

FCN+2 

FCN+3 

FCN+U 

1 
1.7 

0 
1.7 

0 
1.6 30 

0 
1.6 

0 
1.5 39 

3-
29 15 

1 
m 0 

3 ' 0 
38 21. |23 13 

10 
1.7 37 

20 
1.7 37 

30 
1.7 37 

200 
16 20 

50 
36 20 

100 
3̂  20 

13 
19 13 

13 
19 13 

13 
19 13 

1000 
12 0 

0 
12 0 

2000 
12 0 

3000 
12 0 

2) In the t a p e - l i k e m o d e , the u s e r m a y want to change the 
b lock ing f ac to r ( n u m b e r of b l o c k s p e r l og i ca l r e c o r d ) in a new fi le . A 
C A L L R D F B L S I Z F O R T R A N s t a t e m e n t i s u s e d and is l ega l only i m m e d i ­
a te ly a f t e r a r e q u e s t to m a r k e n d - o f - f i l e . If the c u r r e n t b locking fac to r 
(that of the file j u s t ended) i s s a t i s f a c t o r y , no u s e of R D F B L S I Z is n e c e s ­
s a r y . The F O R T R A N s t a t e m e n t 

C A L L R D F B L S I Z ( L U , K B ) 

r e d e f i n e s the b lock ing f ac to r B in the c u r r e n t f i le . H e r e 
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L U = l o g i c a l u n i t n u m b e r , 

a n d 

K B = n u m b e r of b l o c k s p e r l o g i c a l r e c o r d . 

T h e n u m b e r of l o g i c a l r e c o r d s i n t h e f i l e w i l l b e 

' B i * L i ' 

K B 

w h e r e [x] i s t h e l a r g e s t i n t e g e r n o t e x c e e d i n g x . K B r e p l a c e s B J ; a n y 

e x t r a b l o c k s a r e a d d e d t o U, t h e n u m b e r of b l o c k s u n a s s i g n e d . 

If C A L L R D F B L S I Z ( L U , K B ) i s o t h e r t h a n t h e f i r s t s t a t e ­

m e n t a f t e r a n E N D F I L E L U s t a t e m e n t , t h e j o b w i l l b e a b o r t e d t h r o u g h a 

Q 8 Q E R R O R c a l l w i t h t h e d i a g n o s t i c m e s s a g e " I L L E G A L R E D E F I N E F I L E . " 

E x a m p l e 

A s s u m e t h a t t h e u s e r h a s d e f i n e d a f i l e c o m p l e x c o n t r o l 

a r r a y a s d e s c r i b e d i n e x a m p l e l a a b o v e , a n d h a s w r i t t e n 100 l o g i c a l r e c ­

o r d s a n d t h e n m a r k e d a n e n d - o f - f i l e . F u r t h e r , a s s u m e t h a t t h e u s e r 

e x e c u t e s t h e F O R T R A N s t a t e m e n t 

C A L L R D F B L S I Z ( 3 , 1 6 ) 

t o c h a n g e t h e b l o c k i n g f a c t o r f r o m 8 to 16 . T h e f o l l o w i n g t w o d i a g r a m s 

sho \v t h e f i le c o m p l e x c o n t r o l a r r a y b e f o r e a n d a f t e r t h e e x e c u t i o n of t h i s 

s t a t e m e n t . 

a ) B e f o r e 

FCN 

FCN+1 

FCN+2 

FCN+3 

FCN+lt 

FCN+5 

0 
M7 

0 
1.7 

1.6 

1 
1.6 1.5 

8 
1.7 

8 
1.7 

1.7 

1.7 

0 
30 

0 
39 

29 

k 
3B 2M 

37 

37 

100 
36 

115 
36 

0 

0 

2 
15 

2 
IM 

0 
23 13 

20 

20 

9 
19 13 

9 
19 13 

1 ? 

12 

12 

0 

0 

0 
0 

800 
G 

0 

0 
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b) After 

FCN 

FCN+1 

FCN+2 

FCN+3 

FCN+lt 

FCN+5 

0 
1.7 

0 
1.7 

1.6 

1 
1.6 

0 
M5 

8 
1.7 

16 
1.7 

1.7 

M7 

0 
30 

39 

2 
29 15 

1* 
18 21. 

37 

37 

2 
IM 

0 
23 13 

100 
36 20 

9 
19 13 

57 9 
16 29 19 13 

12 

12 

.1 

0 

0 

0 

12 
0 

0 
0 

Boo 
0 

0 

n 

3) The user may wish to write a file in the tape-like mode, 
then read or edit it in a random-access manner. To change the tape- l ike / 
random-access device flag, one uses the FORTRAN statement 

CALL R E D E F K T ( L U , K T ) , 

where 

LU = logical unit number, 

and 

KT {0, tape-like device 
1, random-access device. 

Example 

The FORTRAN statement 

CALL REDEFKT(3,1) 

will set the tape- l ike / random-access device flag in the file complex con­
trol a r ray defined for logical unit number 3 to indicate that the disk is to 
be treated as a random-access device. 

4) The FORTRAN statement 

CALL CREATE(LU,LD,FCN) 

is used to tell the subroutine that the user has constructed a file complex 
control a r ray for a logical unit on a logical disk. Again, 

LU = logical unit, 



LD = log ica l d i sk n u m b e r , 

and 

FCN = file complex n a m e . 

If LD is out of r a n g e , 1 ^ LD s 8, t hen the job wi l l be 
a b o r t e d th rough a Q8QERROR with the m e s s a g e " I L L E G A L LOGICAL 
DISK." 

A COMPASS-coded rou t ine m a y ex ecu t e a S C O P E R E 0 T 
r e q u e s t ( see SCOPE C a l l s and D r i v e r Spec i f i ca t i ons , Sec t ion 4a below) to 
c r e a t e a file complex con t ro l a r r a y . 

E x a m p l e 

The FORTRAN s t a t e m e n t 

C ALL C R E A T E ( 5 , 4 , F I L E C C A ) 

i n f o r m s the subrou t ine that the u s e r h a s c o n s t r u c t e d the file c o m p l e x con­
t r o l a r r a y whose file complex n a m e F I L E C C A , for l og i ca l unit n u m b e r 5 
on log ica l d i sk n u m b e r 4. 

Note: C a l l s to D F D E F I N E , R D F B L S I Z , R E D E F K T , or 
C R E A T E when the log ica l unit i s not a d i sk a r e i g n o r e d . P r o g r a m m e r s 
us ing only t a p e - l i k e f i les can thus u s e d i sk or t ape by i n s e r t i n g o r omi t t ing 
EQUIP c a r d s . 

c. Changing P o i n t e r P o s i t i o n s 

The following FORTRAN s t a t e m e n t s wi l l change the p o i n t e r s 
without a c c e s s i n g the d i sk f i le . F i l e m a r k s wi l l be t r e a t e d in a m a n n e r 
ana logous to those of t ape ; i . e . , an end-o f - f i l e is a r e c o r d . 

1) RE'WIND i, 

w h e r e i = log ica l uni t n u m b e r , wi l l se t the file p o i n t e r 
to 1 and the r e c o r d po in t e r to 0. 

2) BACKSPACE i, 

w h e r e i = log ica l uni t n u m b e r , wi l l d e c r e a s e the r e c o r d 
po in te r by one u n l e s s the unit was written through a FORTRAN 'WRITE TAPE 
s t a t e m e n t . In t h i s c a s e , t h e p o i n t e r i s c h a n g e d b y t h e a p p r o p r i a t e n u m b e r . ^ ' ' 

See WRITE (binary) in the 3600 FORTRAN Reference Manual for details. 
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3) C A L L B A C K F I L L (i), 

w h e r e i = l o g i c a l uni t n u m b e r , wi l l d e c r e a s e the file 
p o i n t e r by one and se t the r e c o r d p o i n t e r to point to the end of the f i le . 
If the file p o i n t e r i s 1, t hen the r e c o r d p o i n t e r i s s e t to 0 to point to the 
f i r s t l og i ca l r e c o r d in the f i r s t l og ica l f i le . 

4) C A L L S K I P F I L E (i), 

w h e r e i = l o g i c a l uni t n u m b e r , wi l l i n c r e a s e the file 
p o i n t e r by one and se t the r e c o r d p o i n t e r to 0, to point to the f i r s t l og ica l 
r e c o r d in the nex t l og i ca l f i l e . 

5) C A L L S K I P L R E C (i), 

w h e r e i i s the log ica l uni t n u m b e r , wi l l i n c r e a s e the r e c ­
o rd p o i n t e r by one u n l e s s the uni t w a s w r i t t e n t h r o u g h a FORTRAN WRITE 
T A P E s t a t e m e n t ; the a p p r o p r i a t e change i s m a d e in t h i s c a s e . 

d. Da ta T r a n s m i s s i o n 

N o r m a l F O R T R A N inpu t -ou tpu t p r o c e d u r e s can be c a r r i e d out 
a f t e r the file c o m p l e x c o n t r o l a r r a y is def ined. The following r e s t r i c t i o n s 
m u s t be o b s e r v e d to m a t c h the d i s k ' s s t r u c t u r e wi th F O R T R A N c o n v e n t i o n s . 

In the fol lowing F O R T R A N s t a t e m e n t s , 

i = l og i ca l uni t n u m b e r , 

n = F O R M A T s t a t e m e n t n u m b e r , 

L = a r g u m e n t l i s t , 

and 

p = p a r i t y m o d e , 

w h e r e 

ro, even p a r i t y (BCD m o d e ) 
P " t l , odd p a r i t y (b ina ry m o d e ) . 

•••see WRITE (binary) in the 3600 FORTRAN Reference Manual for detaiU. 



100 

1) Read / 'Wr i t e in BCD Mode 

The FORTRAN s t a t e m e n t s 

READ (i,n) L 

READ INPUT T A P E i ,n ,L 

•WRITE (i,n) L 

•WRITE OUTPUT T A P E i ,n ,L 

a r e r e q u e s t s to t r a n s m i t da ta in BCD f o r m a t . The m a x i m u m r e c o r d 
length in BCD mode i s 136 c h a r a c t e r s (17 w o r d s ) . 

To u s e BCD l / O o p e r a t i o n s on the d i s k file, each log ica l 
r e c o r d in the file complex m u s t be one b lock (32 w o r d s ) long. T r y to avoid 
BCD l /O on the disk, a s t h i s i s ineff ic ient . 

2) Read / 'Wr i t e in B i n a r y Mode 

The FORTRAN s t a t e m e n t s 

READ (i)L 

READ TAPE i,L 

WRITE (i)L 

WRITE TAPE i,L 

a r e r e q u e s t s to t r a n s m i t one FORTRAN log ica l r e c o r d in b i n a r y f o r m a t . 
Such a r e c o r d c o n s i s t s of one or m o r e p h y s i c a l r e c o r d s , depend ing on the 
n u m b e r of w o r d s to be t r a n s m i t t e d . The m a x i m u m s i ze of a p h y s i c a l r e c ­
o rd ' is 256 w o r d s - - 2 5 5 da ta w o r d s and one c o n t r o l w o r d u s e d by the input -
output p r o c e s s o r . The l a s t p h y s i c a l r e c o r d ^ m a y be 2 to 256 w o r d s long. 
F o r example , a s s u m e that 260 w o r d s a r e to be t r a n s m i t t e d , the p r o c e s s o r 
wil l t r a n s m i t two phys i ca l r e c o r d s , ^ the f i r s t 256 w o r d s long, and the second 
6 w o r d s long. 

To u s e b ina ry I /O o p e r a t i o n s on the d i sk , each l og i ca l 
r e c o r d m u s t be defined in the file c o m p l e x to be eight b locks (256 w o r d s ) 
long. 

A "physical record" referred to here is a 256-word block on tape; this entity becomes eight 32-word blocks 
on disk. 
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3) Bufferin S 

The FORTRAN statement 

BUFFER IN (i,p) (A,B) 

will t ransmi t one physical record to storage locations A through B when 
using a tape. When the unit is a disk, the number of words transmitted is 
precisely that amount required to fill the buffer A through B, i r respect ive 
of the logical record size defined in the file complex control a r ray . No 
mat ter how many words are t ransmit ted, the record pointer is increased 
by one. 

The FORTRAN statement 

BUFFER OUT (i,p) (A,B) 

will t ransmit one record from storage locations A through B. When the 
unit is a disk, the number of words written is precisely the amount r e ­
quested by the call, i r respect ive of the logical record size defined in the 
file complex control a r r ay . No matter how many words are written, the 
record pointer is increased by one. The size of the buffer should not ex­
ceed the size of the logical record defined in the file complex control 
array; otherwise, data may be lost. 

To use buffering operations on the disk, each logical r ec ­
ord in the file complex must be a multiple of a block (32 words) long. 

Note: The FORTRAN LENGTHF is useless in BUFFER IN, 
BUFFER OUT operations since the number of words transmitted is purely 
a function of the space allocated by the user in his BUFFER statement. 
This is a basic incompatibility between disk and tape. 

e. Marking an End-of-File 

The FORTRAN statement 

ENDFILE i, 

where i = logical unit number, will mark an end-of-file on logical unit i. 

When one marks an end-of-file in a file complex, the system 
checks to see if the logical unit is a tape-like device (T=0, in the file com­
plex control a r ray) . If it is, the value of the record pointer replaces the 
number of logical records in the file to indicate the number of records in 
the file. If another file can be defined, the system constructs a new file 
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with the r e m a i n i n g b l o c k s ; the b locking f ac to r in the new file i s tha t of the 
p r e v i o u s f i le . If a new file cannot be def ined (e .g . , no a r r a y space ) , the 
r e m a i n i n g b l o c k s a r e added to the n u m b e r of b l o c k s r e s e r v e d but u n a s ­
s igned, U. 

If the log ica l uni t i s a r a n d o m - a c c e s s d e v i c e , the job is a b o r t e d 
with the r e c o v e r y dump d iagnos t i c "DF M A R K E F E R R . " 

f. Checking Sta tus 

1) To check the s t a tu s of un i t s u s e d in F O R T R A N " B U F F E R 
IN" or " B U F F E R OUT" o p e r a t i o n s , one u s e s the F O R T R A N s t a t e m e n t s 

IF (UNIT,i)ni,n2,n3,n4, 

w h e r e i = log ica l unit n u m b e r and the t r a n s f e r po in t s a r e i n t e r p r e t e d a s 
fol lows: 

ni not ready , 

n2 r eady and no p r e v i o u s e r r o r , 

n3 E O F sensed on l a s t ope ra t i on , 

n4 los t da ta s e n s e d on l a s t o p e r a t i o n ; 

IF(UNIT,i)ni,n2,n3 

ni not ready , 

n2 ready and no p r e v i o u s e r r o r , 

n3 E O F or los t data ; 

IF(UNIT,i)ni ,n2 

nj not ready , 

n2 ready , E O F , or lo s t da t a . 

Only ni and nj a r e meaningfu l for B U F F E R OUT o p e r a t i o n s . 

2) To check end-o f - f i l e a f te r u s i n g a F O R T R A N READ s t a t e ­
men t , the FORTRAN s t a t e m e n t 

IF(EOF, i )n i ,n2 

is used , w h e r e i = log ica l unit n u m b e r and the t r a n s f e r po in t s a r e i n t e r ­
p r e t e d as follows: 
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ni EOF sensed on last operation; 

n2 EOF not sensed on last operation. 

3) When the records in a file have been exhausted while being 
read from that file, the system re turns an EOF signal and points the file 
pointer and record pointer at the first record of the next file if it is defined. 
If another file is not defined, the end-of-tape flag is set. 

4. Disk-file Driver Specifications 

The disk-file dr iver keeps t rack of assignment of file complexes 
to logical units by storing the file complex name in the appropriate Disk 
Assignment Table (DAT) entry for the logical unit involved. 

a. SCOPE Calls and Driver Specifications 

In the following SCOPE calls, 

i - logical unit number, 

c = control word address , 

r = reject address , 

and 

i = interrupt address . 
* 

1) Create 

The SCOPE call 

RE0T(i,c,r,i) 
will associate the file complex control array, whose file complex name, 
FCN, is given in the low order 18 bits of the word at location c, with the 
logical unit number i. 

Driver specification 

Store the file complex name into the Disk Assignment 
Table as the entry for logical unit number i , re turn. 

2) Read 

The SCOPE call 



1 0 4 

READ(.e ,c , r , i ) 

wi l l r e a d one log ica l r e c o r d f rom log i ca l uni t n u m b e r {,. 

D r i v e r spec i f i ca t ion 

If t a p e - l i k e dev i ce , and l a s t o p e r a t i o n w a s a " w r i t e , " then 
a b o r t job with d i agnos t i c "DF W - R SEQ E R R . " 

E l s e se t " r e a d " into l a s t o p e r a t i o n f lag. 
If file po in t e r g r e a t e r than n u m b e r of f i l es defined, then 
if e n d - o f - t a p e flag is on, then a b o r t job with d i a g n o s t i c 
"DF EOT E R R O R . " 

E l s e se t e n d - o f - t a p e flag on, se t S ta tus Reply 
Bi ts = (401)8 to i n d i c a t e e n d - o f - t a p e , r e t u r n . 

E l s e if r e c o r d po in t e r i s point ing at the end of the file, 
then i n c r e a s e the file p o i n t e r by one, se t the r e c o r d 
po in t e r to 0, se t S ta tus Reply Bi ts = (201)8 to ind ica te 
end-of - f i l e , r e t u r n . 

E l s e if c o n t r o l w o r d is lOSR with f i r s t w o r d ad­
d r e s s = 0, then i n c r e a s e r e c o r d p o i n t e r by one, 
se t S ta tus Reply Bi ts = 1, to i nd i ca t e uni t not 
busy, r e t u r n . 

E l s e begin t r a n s m i s s i o n , i n c r e a s e r e c o r d 
po in te r by one, se t uni t busy b i t s , r e t u r n . 

3) W r i t e 

The SCOPE cal l 

W R I T E ( i , c , r , i ) 

wil l w r i t e one log ica l r e c o r d on log ica l uni t n u m b e r i . 

D r i v e r spec i f i ca t ion 

If r a n d o m - a c c e s s dev i ce , then go to x. 
E l s e if l a s t o p e r a t i o n w a s a " m a r k e n d - o f - f i l e , " then 
if the file po in t e r i s g r e a t e r than the m a x i m u m n u m b e r 
of f i les tha t can be defined, then a b o r t the job wi th d i ­
agnos t i c "DF E O F C C A E R R O R . " 

E l s e r e p l a c e the n u m b e r of f i les defined with the 
file po in te r , go to x. 

E l s e iJ l a s t o p e r a t i o n w a s a " w r i t e , " then go to x. 
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Else add to the number of blocks unassigned all the 
blocks remaining in the current file and all the files 
defined from this point, replace the number of logi­
cal records by the sum of the record pointer and 
the integer part obtained from dividing the number 
of blocks per record into the number of blocks un­
assigned; the remainder of this division replaces 
the number of blocks unassigned, the file pointer 
replaces the number of files defined; set "write" 
into last operation flag. 

x: If file not exhausted, then go to y. 
Else if no more files defined in the complex, 
then abort the job with diagnostic "DF 
EOFCCA ERROR." 

Else increase file pointer by one, ini­
tialize record pointer. 

y: begin t ransmission, increase 
record pointer by one, set unit busy 
bits , re turn. 

4) Backspace Record 

The SCOPE call 

BSPR(£,r,i) 

will decrease the record pointer by one to backspace over one logical 
record. % 

Driver specification 

If random-access device, then go to u. 
Else if last operation was a "read," then go to u. 

Else if record pointer is 0 (i.e., last operation was 
a MARKEF), then go to v. 

Else add to the blocks assigned the blocks r e ­
maining in the current file, replace the number 
of logical records in the file by the record 
pointer. 

v: set "read" into last operation flag, 
u: li end-of-tape, then clear end-of-
tape, re turn. 

Else if record pointer not pointing 
to first record in file, then decrease 
record pointer by one, re turn. 
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E l s e if in f i r s t file, t hen s e t 
S ta tus Reply B i t s = (101)8 to in ­
d i c a t e " load po in t , " r e t u r n . 

E l s e d e c r e a s e fi le p o i n t e r 
by one , and se t r e c o r d p o i n t e r 
to po in t to the end of the file, 
r e t u r n . 

5) B a c k s p a c e F i l e 

The SCOPE ca l l 

B S P F ( i , r , i ) 

wi l l d e c r e a s e the file po in t e r by one to b a c k s p a c e ove r one f i le . 

D r i v e r spec i f i ca t ion 

If r a n d o m - a c c e s s d e v i c e , then go to s. 
E l s e if l a s t o p e r a t i o n w a s a " r e a d , " then go to s. 

E l s e if r e c o r d p o i n t e r i s 0 ( i . e . , l a s t o p e r a t i o n 
was a M A R K E F ) , then go to t. 

E l s e add to the b l o c k s u n a s s i g n e d the b locks 
r e m a i n i n g in the c u r r e n t f i le , r e p l a c e the n u m ­
b e r of log ica l r e c o r d s in the file by the r e c o r d 
p o i n t e r . 

t: se t " r e a d " into l a s t o p e r a t i o n flag, 
s: c l e a r e n d - o f - t a p e f lag. 

If in f i r s t f i le, then se t r e c o r d po in t e r 
to f i r s t r e c o r d in the fi le, se t S ta tus 
Reply B i t s = (lOl)e to i nd i ca t e " load 
point , " r e t u r n . 

E l s e d e c r e a s e file p o i n t e r by one, 
set r e c o r d p o i n t e r to point to the 
end of the fi le, r e t u r n . 

6) Skip F i l e 

The SCOPE ca l l 

SKIP (£ , r , i ) 

wil l i n c r e a s e the file po in t e r by one to sk ip ove r one f i le . 
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Driver specification 

If tape-like device, and last operation was a "write," then 
abort job with diagnostic "DF W-R SEQ. ERR." 

Else if file pointer is greater than the number of de­
fined files, then if end-of-tape flag is not set, then set 
the end-of-tape flag, re turn. 

Else abort job with diagnostic "DF EOT ERROR." 
Else increase file pointer by one, set record pointer to 
point to the first record in the file, return. 

7) Rewind 

The SCOPE call 

REWIND(i,r,i) 

will r ese t the file pointer and record pointer to reflect the first record in 
the first file. 

Driver specification 

If random-access device, then go t_o q. 
Else U last operation was a "read," then go to q. 

Else if record pointer is 0 (i.e., last operation was 
a MARKEF), then go to r. 

Else add to the blocks unassigned the blocks 
remaining in the current file, replace the num­
ber of logical records in the file by the record 
pointer. 

r: set "read" into last operation flag. 
q: set file pointer and record pointer 
to point to the first record in the file 
complex, set Status Reply Bits = (10 Os 
to indicate "load point," return. 

8) Mark End-of-File 

The SCOPE call 

MARKEF(i , r , i ) 

will mark an end-of-file at the current position in the file complex. 
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D r i v e r spec i f i ca t ion 

If r a n d o m - a c c e s s d e v i c e , then a b o r t job with d i a g n o s t i c 
"DF M A R K E F E R R . " 

E l s e add to the n u m b e r of b l o c k s u n a s s i g n e d a l l the 
b locks r e m a i n i n g in the c u r r e n t file and a l l of the f i les 
defined f rom th i s point , r e p l a c e the n u m b e r of l o g i c a l 
r e c o r d s by the r e c o r d p o i n t e r , r e p l a c e the n u m b e r of 
f i les defined by the file p o i n t e r , i n c r e a s e the file 
po in t e r by 1, if the n u m b e r of f i l es def ined eq u a l s the 
m a x i m u m n u m b e r of f i les tha t m a y be def ined, then 
go to w. 

E l s e i n c r e a s e the file p o i n t e r by one, def ine a new 
file wi th the b l o c k s u n a s s i g n e d so that the l o g i c a l 
r e c o r d length is the s a m e a s the p r e v i o u s f i le . 

w: c l e a r the r e c o r d p o i n t e r to z e r o , se t " w r i t e " 
into l a s t o p e r a t i o n flag, r e t u r n . 

9) R e q u e s t for F i r s t Word of F i l e C o m p l e x C o n t r o l A r r a y 

The SCOPE ca l l 

WEOT (£ , c , r , i ) 

wil l s t o r e the f i r s t word of the file c o m p l e x c o n t r o l a r r a y a s s o c i a t e d with 
log ica l unit H into loca t ion c. 

D r i v e r spec i f i ca t ion 

S to re f i r s t word of file c o m p l e x c o n t r o l a r r a y into 
loca t ion c. 

10) I l l ega l SCOPE C a l l s 

The SCOPE c a l l s ERASE, and UNLOAD a r e i l l ega l . 

D r i v e r spec i f i ca t ion 

If ERASE or UNLOAD, then a b o r t job wi th d i a g n o s t i c 
"DF I L L E G . s e c . " 

b . Con t ro l Words 

Since the phys ica l r e c o r d s i s e in the d i s k - f i l e h a r d w a r e i s 
fixed at 32 w o r d s , c o m p l i c a t i o n s m a y a r i s e when one u s e s an lOTR o r 
lOSR cont ro l word , and t h e s e should be avo ided . 
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If an unchained lOTR control word is encountered during a read 
request , the dr iver executes instead an lOTW control word with the same 
word count and first word address as specified. 

If an unchained, lOSR control word with a 0 first word address 
is encountered during a read request, the dr iver will increase the record 
pointer by one and return to the calling program. The effect is to skip 
over one logical record without accessing the disk file. 

c. Referencing a Systems Disk 

When the user executes an operation that references a disk 
that is reserved for the System, the dr iver te rminates the job abnormally, 
writing out the diagnostic "DF REF. SYS DISK." Disks 0 through 7 are 
reserved for Systems use . 

d. Write Lockout 

For each physical disk there is a hardware switch called a 
Write Lockout Switch. In the ON position, the disk-file controller prevents 
any writing on the associated disk through the corresponding access . A 
READ operation to any disk in the Write Lockout state can be performed 
in the normal manner. 

If one attempts a WRITE operation on a disk in the Write Lock­
out state, the dr iver will abort the job abnormally, writing out the diagnostic 
"NO WRITE ENABLE." 

% 
5. Diagnostics 

a. SCOPE Recovery Dump 

Message 

NO WRITE ENABLE 

DF REF. SYS DISK 

Meaning 

Attempted a WRITE on a disk that has the Write 
Lockout switch on. 

Attempted a R E A D / W R I T E operation on a disk r e ­
served for Systems usage. (Disks 0 through 7 are 
reserved.) 

DF ILLEG. s e c 

DF W - R S E Q . E R R 

Attempted an ERASE or UNLOAD SCOPE function 
on a disk. 

Attempted a READ or SKIP SCOPE function after 
a WRITE on a disk logical unit in tape mode. 
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M e s s a g e 

DF MARKEF ERR 

DF EOT ERROR 

DF EOFCCA ERROR 

Mean ing 

A t t e m p t e d a M A R K E F S C O P E funct ion on 
a d i sk log ica l uni t in r a n d o m - a c c e s s m o d e . 

A t t e m p t e d a READ or SKIP S C O P E func­
t ion p a s t a l og i ca l end of da ta . 

A t t e m p t e d a WRITE S C O P E function p a s t 
the end of the file c o m p l e x . 

b. Q8QERROR 

M e s s a g e 

ILLEGAL LOGICAL DISK. 

NO MEM AVAILABLE 
FOR FCCA. 

DISK SPACE E X C E E D E D . 

Mean ing 

D F D E F I N E o r C R E A T E ca l l wi th an i l l ega l 
log ica l d i sk n u m b e r , LD. The LD m u s t 
be in the r a n g e 1 £ LD £ 8. 

No f ree s t o r a g e a v a i l a b l e to define the file 
c o m p l e x c o n t r o l a r r a y . 

No s p a c e a v a i l a b l e on the d i sk to a s s i g n 
to the log ica l uni t . 

ILLEGAL D F D E F I N E . Too m a n y b lock ing f ac to r and l o g i c a l r e c o r d 
p a r a m e t e r s , or not enough d i sk s p a c e r e ­
q u e s t e d for a l og i ca l unit in r a n d o m - a c c e s s 
m o d e . 

ILLEGAL R E D E F I N E F I L E . A t t empt to r e d e f i n e a file wi thout having 
an END F I L E s t a t e m e n t p r e c e d e the r e d e ­
fine ca l l . 
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A P P E N D I X C 

s / 3 6 0 P r o g r a m m i n g T e c h n i q u e s 
for the C a l C o m p 780t 

Rona ld F . Krupp 

1. I n t r o d u c t i o n 

T h i s append ix d e s c r i b e s the p r o g r a m m i n g t e c h n i q u e s and m e t h o d s 
a v a i l a b l e for g e n e r a t i n g a s e v e n - t r a c k t ape on the IBM S y s t e m 360, to be 
p lo t t ed on the C a l i f o r n i a C o m p u t e r P r o d u c t s , I n c o r p o r a t e d , Model 780, 
M a g n e t i c Tape P l o t t i n g S y s t e m . It i s i n t ended to be a guide for t hose who 
a r e w r i t i n g F O R T R A N p r o g r a m s . 

Anyone a c q u a i n t e d wi th the C a l C o m p P l o t t i n g P a c k a g e s in u s e on 
A r g o n n e ' s C o n t r o l Data C o r p o r a t i o n 3600 C o m p u t e r should note tha t t h e r e 
a r e s o m e m a j o r c h a n g e s in th i s p a c k a g e : 

a. To c l o s e a t ape a t the end of p lo t t ing , one would e x e c u t e a 
C A L L E N D P L O T s t a t e m e n t in the CDC 3600 s y s t e m . F o r th i s p a c k a g e , 
one m u s t e x e c u t e a C A L L P L O T ( X , Y , 9 9 9 ) . 

b . T h i s p a c k a g e a s s u m e s tha t the s t o r a g e a r e a s a s s i g n e d to the 
a d j u s t e d m i n i m u m and de l t a v a l u e s u s e d in the SCALE, LINE, and AXIS 
r o u t i n e s a r e l o c a t e d a t the end of the a r r a y ( s ee the d e s c r i p t i o n of SCALE, 
LINE, and AXIS in Sec t ion 3.c be low) . 

c . T h i s p a c k a g e r e q u i r e s an add i t i ona l p a r a m e t e r for the SCALE 
and AXIS r o u t i n e s ( s ee the d e s c r i p t i o n of S C A L E and AXIS in Sect ion 3.c 
be low) tha t d e s c r i b e s the type of p a p e r being u s e d . 

d. One c a n n o t d e s c r i b e the f o r m a t of a f l oa t i ng -po in t n u m b e r by 
an "n H f o r m a t " p a r a m e t e r in the a r g u m e n t l i s t of a N U M B E R c a l l ( see 
the d e s c r i p t i o n of N U M B E R in Sec t ion 3.c be low) in th i s p a c k a g e . 

e . The v a l u e s of the v a r i a b l e s in the a r r a y a r e not s c a l e d to page 
d i m e n s i o n s when SCALE i s u s e d . To do poin t s y m b o l p lo t t ing for an a r r a y 
of v a l u e s , u s e SCALE and LINE ( see the d e s c r i p t i o n of LINE in Sec t ion 3.c 
b e l o w ) . 

B i n a r y d e c k s of the p lo t p a c k a g e a r e a v a i l a b l e a t the s c h e d u l e r ' s 

d e s k . 

"••originally published for internal distribution only as ANL-AMD Technical Memorandum No. 130 (Jan. 6, 1967). 
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Before execution, one must insert the following Job Control Cards: 

col. 72 
/ / G ^ ^ . P L ^ T T A P E DD DSNAME=PL(?^T780,DISP = (NEW,KEEP), C 

col. 16 
/ / UNIT = (2400-2,,DEFER),LABEL=(,NL) 

2. General Discussion of Plotter Programming 

Six functions must be considered in order to obtain useful graphic 
output from the computer, although any specific application may not require 
the use of all six. The form of the graphic output obtained with these func­
tions is restr icted only by the size of the plotter and the ingenuity of the 
programmer. The six functions are: 

a. Planning 

In some cases, the program accomplishes the planning function 
in advance. For example, in a simple graph of numeric data, the programmer 
can easily decide the dimensions or positions of margins , heights, widths, 
labels, and data identifications. In other applications, the computer may need 
to make these decisions on the basis of input data. A typical example is a 
PERT chart. The events can easily be located on the time axis, but the 
arrangement in the other axis must be based on the interrelationship of 
events, the number of events occurring at any point in time, and the p r e ­
vention of task lines passing through events. 

b. Scaling 

For some problems, the range of data is predictable and the 
programmer can easily set the conversion factors. However, in the general 
case, the computer must scan the data to find maximum and minimum 
values. These values must then be scaled for optimum plot size and ease 
of interpolation between divisions. 

c. Line or Curve Generation 

The magnitude and units of data must be converted to page dimen­
sions. The data may then be presented as points, as straight lines between 
adjacent points, or by curve fitting between points. 

d. Data Identification 

The most common method of data identification is by means of 
axes. Each axis normally includes a title for the nature of the variable and 
its units of measurement, plus the magnitude of quantities evenly spaced 
along the axis. 
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e. Labeling 

If the plot is affected by a third variable, data identification by 
means of axes may not be sufficient. Also, a plot may be valid only when 
identified by date or t ime. Thus, the ability to provide alphabetic or numeric 
labels is an essential function in the program. 

f. Spec i a l F u n c t i o n s 

T h i s c a t e g o r y i n c l u d e s any s p e c i a l i n s t r u c t i o n s not c o v e r e d by 
the five funct ions d e s c r i b e d a b o v e . One of the m o s t i m p o r t a n t s p e c i a l func ­
t i ons i s the ab i l i ty to change the r e f e r e n c e poin t a t the p r o g r a m m e r ' s d i s ­
c r e t i o n . The t h r e e b a s i c C a l C o m p r o u t i n e s P L O T , SYMBOL, and NUMBER 
a r e h ighly f lexible and m o s t s p e c i a l funct ions can be p r o v i d e d by d i r e c t u s e 
of t h e s e r o u t i n e s by the p r o g r a m m e r . 

The C a l C o m p p a c k a g e of s u b r o u t i n e s p r o v i d e s a l l the funct ions 
d e s c r i b e d a b o v e . Al l the s u b r o u t i n e s a r e w r i t t e n to p e r m i t e a s e of handl ing 
by the p r o g r a m m e r . 

3. D e t a i l e d D e s c r i p t i o n s 

a. Sign C o n v e n t i o n s 

The s ign c o n v e n t i o n s for C a l C o m p p l o t t e r s u b r o u t i n e s a r e d e ­
s igned for s t a n d a r d r e p o r t - t y p e g r a p h s , with the v e r t i c a l d i m e n s i o n d e s i g ­
na ted a s the Y - a x i s and the h o r i z o n t a l d i m e n s i o n a s the X - a x i s . S t a n d a r d 
g r a p h s a r e u s u a l l y p r e s e n t e d on 8 } - by 11-in. o r 11 - by 17-in. s h e e t s . As 
shown in F i g . C l , the Y - a x i s i s p lo t ted h o r i z o n t a l l y a c r o s s the n a r r o w d i ­
m e n s i o n of the p a p e r and the X - a x i s v e r t i c a l l y *long the long d i m e n s i o n . 

Fig. C l 

Sign Conventions, Shown on CalComp 
Model 565 Digital Incremental Plotter 
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b. Plotting Area 

The CalComp 780 Digital Incremental Plotter uses chart paper 
rolls 120 ft long with a plotting width (Y-axis) of 11 in. 

c. CalComp Plotter Subroutines 

The following paragraphs describe the standard CalComp sub­
routines for the six programming functions discussed in Section 2. Note 
that FORTRAN conventions are used in the argument l ist for each sub­
routine. Arguments starting with I, J, K, L, M, or N are fixed-point; all 
others are floating-point, with the exception of ALPHA a r r ays , which are 
noted in the text. 

1) Planning. Figure C.2 i l lustrates a planning layout to p ro ­
gram a ser ies of graphs. This layout is taken from the planning for the 
graphs in the sample problem described in Section 4 of this appendix. 

o o o o T o o o o o o o o o o o o o o o 

1— l/p" 

Fig. c.2. Planning Layout 

2) Scal ing. The SCALING rou t ine finds m a x i m u m and m i n i m u m 
va lues and ad jus t s these to op t imize the plot and e s t a b l i s h s c a l e v a l u e s that 
a r e easy to in t e rpo la t e be tween d i v i s i o n s . The ca l l ing s e q u e n c e is 

CALL SCALE (ORD, SH, N, K, DV) 
C A L L SCALE (ABS, SW, N, K, DV) 
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w h e r e 

ORD is the n a m e of a r r a y con ta in ing the v a r i a b l e to be p lo t ted as 

the o r d i n a t e , 

A B S is the n a m e of a r r a y con ta in ing the v a r i a b l e to be p lo t ted a s 

the a b c i s s a , 

SW is the m a x i m u m width of the p lo t t ed l ine , 

SH is the m a x i m u m he igh t of the p lo t t ed l ine , 

N i s the n u m b e r of da ta po in t s in e a c h a r r a y , 

K i s the r e p e a t c y c l e , in c a s e t h e s e v a l u e s a r e in a m i x e d a r r a y . 

and 

DV d e s c r i b e s the type of p lot t ing p a p e r be ing u s e d by ind ica t ing 
the n u m b e r of d i v i s i o n s p e r inch.^l" 

NOTE A 

a) The a d j u s t e d ORD ( m i n i m u m ) and ad jus t ed de l t a ORD 
( ( m a x i m u m - m i n i m u m ) / S H ) a r e s t o r e d following the a r r a y of d a t a . The 
a d j u s t e d m i n i m u m i s s t o r e d in ORD (N*K + 1) and de l t a in ORD (N'*K+K+1). 
S i m i l a r l y , t h e s e two v a l u e s for ABS wil l be found in ABS (N*K+1) and 
ABS(N*K+K+1).^'" 

b) The v a l u e s of the v a r i a b l e s in the ORD and ABS a r r a y s 

wil l not be s c a l e d in to page d i m e n s i o n s .••• 
% 

c) The a r g u m e n t DV d e s c r i b e s the type of p a p e r to be used . 
F o r 10 d i v i s i o n s p e r inch, DV = 10.0; for c e n t i m e t e r p a p e r , DV = 25 .4 . 

3) Line o r C u r v e G e n e r a t i o n . The LINE s u b r o u t i n e d r a w s a 
l ine o r s y m b o l t h r o u g h e a c h s u c c e s s i v e da ta poin t . The ca l l i ng s e q u e n c e is 

C A L L LINE (ABS, ORD, N, K, J, L) 

F o r ORD, ABS, N, and K, s e e the SCALE d i s c u s s i o n a b o v e . 

J i s u s e d to c o n t r o l s y m b o l s p l a c e d on da ta p o i n t s . J = 0 wi l l p r o ­
duce only a l ine plot, J = l wi l l p r o d u c e a s y m b o l a t e v e r y da ta 
poin t , J = 2 wi l l p r o d u c e a s y m b o l a t e v e r y s e c o n d da ta point , e t c . 
A n e g a t i v e J s u p p r e s s e s the l ine b e t w e e n da ta po in t s .•f 

L i s u s e d to spec i fy the s y m b o l to be d r a w n . t 

'fxhis is different from the use of the ANL PLOT package for the CalComp 580 and the ANL PLOT packag 
for the 780 on the CDC Computer System. 
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NOTE B 

a) LINE r e q u i r e s the ad jus t ed m i n i m u m and de l t a v a l u e s 

as d e s c r i b e d in SCALE.' ' 

b) Symbols u s e d for anno ta t ion by the LINE r o u t i n e a r e 
the spec i a l c e n t e r e d s y m b o l s . See SYMBOL r o u t i n e l i s t i n g for s y m b o l 
n u m b e r s (Note D be low) . 

4) Data Ident i f ica t ion . The AXIS s u b r o u t i n e d r a w s a l ine with 
t i ck m a r k s a t 1-in. i n t e r v a l s . It a n n o t a t e s the va lue of the v a r i a b l e a t e a c h 
of t he se t ick m a r k s and p r o v i d e s an ax i s iden t i f i ca t ion l a b e l . The ca l l i ng 
sequence is 

C A L L AXIS (XO,YO,VORD,NCO,SH,THETA(0) , 
0RD(N*K+1) ,0RD(N*K+K+1) ,DV(0)) 

C A L L AXIS (XA,YA,VABS,NCA,SW,THETA(A), 
ABS(N*K+1),ABS(N*K+K+1),DV(A)) 

(XO,YO) is the c o o r d i n a t e of the s t a r t i n g point of the o rd ina t e 
a x i s . 

(XA, YA) is the c o o r d i n a t e of the s t a r t i n g point of the a b s c i s s a 
a x i s . 

VORD is the n a m e of the a lphabe t i c a r r a y of da ta for the 
o r d i n a t e ax i s t i t l e . 

VABS is the n a m e of the a lphabe t i c a r r a y of da ta for the 
a b s c i s s a ax i s t i t l e . 

NCO,NCA a r e the n u m b e r of c h a r a c t e r s in e a c h of the two 
ax i s t i t l e s . A nega t ive s ign p l a c e s the anno ta t ion 
on the c l o c k w i s e s ide of the ax i s i n s t e a d of the 
c o u n t e r c l o c k w i s e s i d e . 

SH is the length of the o r d i n a t e a x i s . 

SW is the length of the a b s c i s s a a x i s . 

THETA(O), a r e the ang l e s (in d e g r e e s of the o r d i n a t e and 
THETA(A) a b s c i s s a a x e s , r e s p e c t i v e l y ) . 

ORD(N*K+l) i s the va lue of anno ta t ion at the f i r s t t i ck m a r k 
of the o r d i n a t e a x i s . 

ORD(N*K+K+l) is the d i f fe rence in an o r d i n a t e v a r i a b l e for a 1-in. 
d i s t a n c e a long the o r d i n a t e a x i s . 

TThis is different from the use of the ANL PLOT Package for the CalComp 580 and the ANL PLOT Package for 
the CalComp 780 on the CDC 3600 Computer System. 
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ABS(N*K+1) is s imilar to the ORD(N*K + l) description. 

ABS(N*K+K+1) is s imilar to the ORD(N*K+K+l) description. 

DV(0), describe the type of plotting paper being used, 
DV(A) by indicating the divisions per inch of the ordinate 

and abscissa axes, respectively (see Note A on 
p. 115).+ 

NOTE C 

a) The ORD(N*K+l) and ORD(N*K+K + l) arguments in 
CALL AXIS are the same values computed by SCALE. (See SCALE desc r ip ­
tion on p. 114 for more detail.)''" 

b) The arguments SW and SH are usually the same values 
as the ones used in the SCALE routine. 

5) Labeling. Labeling of the plots may be accomplished by the 
use of the symbol and number routines, whose calling sequences are 

CALL SYMBOL (X, Y,HEIGHT,BCD,THETA,NS) 
CALL NUMBER (X, Y,HEIGHT, FPN, THETA,NN) 

(X,Y) a re the coordinates of the lower left corner of the first 
charac ter to be drawn. 

HEIGHT is the height of the charac te rs to be drawn. 

BCD is the location of the first byte containing alphabetic (or 
special character) information if NS is positive. If NS 
is negative, BCD is the integer value of the character to 
be plotted (a four-byte word with the character 
right-justified). 

FPN is the floating-point number. 

THETA is the angle (in degrees) at which the label is to be 
written. 

NS is either a positive or negative integer. If positive, 
NS is the number of charac te rs to be plotted. If negative, 
only one charac ter will be plotted and 

' • 1, the pen will be raised before moving to (X, Y). 
-2, the pen will be lowered before moving. NS = {-2 

+This is different from the use of the ANL PLOT Package for the CalComp 580 and the ANL PLOT Package 

for the CalComp 780 on the CDC 3600 Computer System. 
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j.^I.^t > 0, the NN p l a c e s to r i g h t of the d e c i m a l po in t wi l l be 

d r a w n . 

= 0, the i n t e g r a l po r t i on wi l l be d r a w n wi th a d e c i m a l 

point , 
s - 1 , no d e c i m a l point wi l l be d r a w n and NN - I d ig i t s 

wi l l be d ropped f rom the n u m b e r . 

NOTE D 

The s y m b o l s ava i l ab le a r e shown in F i g . C.3 along wi th 
the i r h e x a d e c i m a l v a l u e s . E i t h e r the va lue shown, or tha t va lue p lus 80,^ 
m a y be used to g e n e r a t e a s y m b o l . Thus , e i t h e r one of two a l lowab le 
punched c a r d codes m a y be used to g e n e r a t e any c h a r a c t e r . 

F o u r spec ia l c h a r a c t e r s tha t a r e not p lo t ted a r e shown in 
F i g . C .3 . T h e s e a r e B a c k s p a c e (BS, Hex -1 1 ) , C a r r i a g e R e t u r n (CR, Hex-15) , 
S u p e r s c r i p t (UC, H e x - 2 E ) , and S u b s c r i p t (LC, H e x - 2 F ) . B a c k s p a c e and 
C a r r i a g e R e t u r n ac t as in a t y p e w r i t e r and c a u s e the following c h a r a c t e r to 
be plot ted as s u p e r s c r i p t s or s u b s c r i p t s at 70% of the g iven he igh t un t i l the 
oppos i te c h a r a c t e r ( s u b s c r i p t or s u p e r s c r i p t ) is g iven . 

If one of the f i r s t 13 c h a r a c t e r s shown in F i g . C .3 i s u sed , 
then i t s height will be mu l t i p l i ed by 4 / 7 and it wi l l be c e n t e r e d . To do point 
symbol plot t ing, u s e one of the f i r s t 13 c h a r a c t e r s with a nega t ive NS 
p a r a m e t e r . 

If X, Y, or HEIGHT is -0 .0 , then u s e the final v a l u e s f rom 
the l a s t ca l l to SYMBOL (or NUMBER) . F o r X, or Y, th is m e a n s the loca t ion 
whe re the next c h a r a c t e r would have s t a r t e d . 

F P N * 1 0 ^ should be l e s s than 8 ,400,000. 

6) Specia l F u n c t i o n s . The b a s i c p lo t t ing rou t ine p r o v i d e s 
s e v e r a l e n t r i e s . The f i r s t en t ry is to a l l oca t e a w o r k r e g i o n to the P L O T 
r o u t i n e . The ca l l ing sequence is 

CALL PLOTS (BUFFER, NBUF, NTAPE) 

B U F F E R is the l o w - o r d e r c o r e loca t ion of the w o r k a r e a . 

NBUF is the n u m b e r of by tes in the w o r k a r e a . 

NTAPE is the log ica l tape uni t for output . (NTAPE is not u s e d 
in this v e r s i o n of the p a c k a g e . ) 

The second en t ry to P L O T is an i n s t r u c t i o n to m o v e to the spec i f i ed page 
coord ina t e with pen lifted or l o w e r e d . The t h i r d a r g u m e n t m a y a l s o specify 
a new r e f e r e n c e . The rou t ine is ca l l ed by 

+ This is different from the use of the ANL PLOT Package for the CalComp 580 and the ANL PLOT Package 
for the CalComp 780 on the CDC 3600 Computer Svstem. 
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00 Q] 

01 Q 

03 _|_ 

0.x 
05<T> 

06 Ai^ 

01 X 

08 "7 

09 Y 

OfiJz( 

O B ^ 

OC 

00 

OE "^ 

OF _ 

10 I 20 J 30 2 - 'iO 50 <A 60 

11 BS 21 V 31 "=" 41 H 51 J 61 

12 A 22 M 32 — 42 D 52 K 62 

13 E 23 TT 33 ̂  43 L 53 L 63 

14 ~^ 24 0 34 A 44 U 54 n 64 

15 CR 25 •©• 35 C 45 E 55 N 65 

16 ^ 26 •'I'' 36 J 46 r 56 U 66 

17 ± 27 ̂  37 \ 47 b 57 I 67 

18 28 ̂  38 T 48 H 58 U 68 

19 29 X 39 4 49 1 59 n 69 

Ifl 2fl *̂  3fi I 4fl Q^ 5R 1 6H 

J 28 ^ 3B + 4B G 5B $ 68 

•£ 3C •*"• 4C "̂  5C ̂  6C 

10 V 20 '̂  3D X I4D [ 50 J 60 

IB 

IC ^ 2C 

IE '^ 2E UC 3E 

IF C^ 2F LC 

t 4E 

4F 

+ 5E 

5F 

6E 

6F 

— 

/ 

s 
T 
U 
V 
W 
X 
T 
z 
0 0 

9 

y. 
— 

> 

? 
A 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

7fi 

78 

7C 

70 

7E 

7F 

0 
1 

CM
 

3 
4 
5 
6 
7 
8 
9 
o 
a 

tt 

© 
1 

— 

^1 

Fig. C.3. Characters Available in Symbol RouUne (IBM 360) 
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CALL PLOT (XPAGE, YPAGE, IC) 

(XPAGE.YPAGE) is an ins t ruc t ion to the plot routine to genera te 

the inc remen t s n e c e s s a r y to move the pen from 

the c u r r e n t posit ion to (XPAGE, YPAGE). 

IQ is a signed integer used as follows: 

a) If IC ends in 2, the pen is lowered before moving. 

If IC ends in 3, the pen is raised before moving. 

b) If 

i. | IC | < 10, then (XPAGE, YPAGE) r e p r e s e n t s a physical 

page dimension. 

i i . 10 £ | lC | < 20, then (XPAGE, YPAGE) is adjusted by 

the scale factors provided (see OFFSET below): 

XPAGE = (XPAGE-XOFF)/XFAC and 

YPAGE = ( Y P A G E - Y O F F ) / Y F A C 

i i i . 20 £ |IC| < 30, then the values of the c u r r e n t pen 

location is set to (0,0) after moving. 

iv. | lC| a 30, then a block add re s s of the value of IC is 

wri t ten and the tape is c losed. A negative IC in this 

case will over r ide the closing of the tape unit . Nor ­

mally, IC = 999 should be used to close the tape . 

c) If IC is negative, the appropr ia te action is taken according 

to the value of IC, a block add re s s is wri t ten, and the c u r r e n t pen location 

is set to (0,0). 

A third entry is to a s s i s t in plotting opt imizat ion. This entry provides 

cu r r en t plotter position. The calling sequence is 

CALL WHERE (XP,YP,FCTR) 

(XP,YP) a r e filled with the c u r r e n t pen location upon r e tu rn from 

the PLOT rout ine . 

(FCTR) is the c u r r e n t multiplying factor being used by PLOT. 

(See FACTOR below.) 

+ Always close the tape when plotting is completed. This procedure replaces the ENDPLOT call that is used 
to close a tape in the ANL PLOT package for the 580 and the ANL PLOT package for the 780 on the 
CDC 3600 Computer System. 
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Additional entr ies are available to provide factors and offsets. These are 
accessed as 

CALL FACTOR (FCTR) 

FCTR is a floating-point number used as a multiplicative factor 
with all subsequent coordinates. 

CALL OFFSET (XOFF,XFAC, YOFF, YFAC) 

Enters factors to be used by the plot routine when IC is 12 or 13 (see PLOT 
above). Initially, XOFF = YOFF=0.0, XFAC=YFAC= 1.0. 



4. Sample P r o b l e m 

LEVEL 25 AUG 66 ARGONNE NATIONAL LABnPATORY CS/360 FORTRAN H roNTRHLLEn PELFA<;E VFOSlnN 1 DATE 66.1' 

CSAMPLE CnPYRIGHT 1<)65 CALIFOPNIA CHMPIITER PRrinilCTS SAMPLOOO 
c 
C THE FOLLOWING STATF^^F^lT RFSFRVF"; A WORK REGION FOP PLOT.IT IS 
C RECOMMENDED THAT THIS WORK REGION «E AT LEAST '000 CHARACTERS. THIS 
C MAY BE AS SMALL AS 1?0 CHARACTERS OR AS IARGE AS 150000 CH4RACTFPS. 
C NOTE THAT 3 AnnlTIONAL ELEMENTS ARE ASSIGNED FOR SCALE,LINE,AND AXIS 
C ROUTINES. 
C 

ISN 000? DIMENSION OAT A(10001,X I 52),YI 5?),TV(51 S A M P L O I O 
C 

ISN 0003 DIMENSION BCDlflOl SAMPIO'O 
ISN 0004 DIMENSION NAtl6) SAMPL010 
ISN 0006 101 FORMAT (16I3I SAMPLOiO 
ISN 0006 102 FORMAT (20A',I SAMPLO^O 
ISN 0007 READ (5,1011(NA(Il,I=1,161 SAMPLOAO 
ISN 0008 READ (5, 1021(BCD(1 I,I = 1,801 SAMPL070 
ISN 0009 CALL PLOTS (DATAIl l.'iOOO,111 SAHPLOBO 

C 
C THE FOLLOWING STATEMENT INITIALISES THE PLOT ROUTINE. 
C 

ISN 0010 CALL PL0T(0.0,-.5,21 SAMPLOOO 
C 
C THE FOLLOWING 4 STATEMENTS TELLS PLOTTER TO DRAW OUTLINE (S.5X111 
C WITH PEN DOWN (21. 
C 

ISN 0011 CALL PLOT (0.0,10.5,21 SAMPLIOO 
ISN 0012 CALL PLOT (8.5,10.5,21 SAMPLllO 
ISN 0013 CALL PLOT (8.5,-.5,21 SAMPL120 
ISN 0014 CALL PLOT (0.0,-.5,21 SAXPL130 

C 
C THE FOLLOWING 2 STATEMENTS PRINTS LEGEND FOR SYMBOL TABLE AT TOP OF 
C THE PAGE. 
C 

ISN 0015 CALL SYMBOL! 1.0,10.3,0.10,eCD(1 I,0.0,101 SAMP1140 
ISN 0016 CALL SYMBOL!1.5,10.0,0.14,PCnl4l,0.0,431 5AMPL150 

C 
C THE FOLLOWING 22 STATEMENTS CEMERATF THE SYMBOL TABIF. 

ISN 0017 W = 0.2 ^'"""l "'" ISN 0018 DO 12 1=1,fl SAMPL170 
ISN 0019 7=9.1 SAMPLIBO 
ISN 0020 00 10 J=l,16 SAMPLIOO 
ISN 0021 M=16«lI-ll*J-l SAMPL700 
ISN 0022 CALL S YNROL ( W* . 2 , Z , 0 . 14 , NA ( I I , 0. 0 , - U SAMPL?10 
ISN 0023 CAIL S YMBOl ( W* . 32 , 7 ,0 . 1 4 , NA I .11 , o . 0 ,-1 I SAMPL220 
ISN 0024 IF IM-471 7,8,° S«MP|->3n 



I S N ' . ' 2 5 
I S N ^ ' : 2 6 
I S N 1 . (27 
I S N OC28 
I S N U 2 9 
I S N f.( .3C 
I S N L C 3 1 
I SN CC 32 
ISN f C 3 3 
I S N C r 3 4 
I S N 1.C 3 i 
I S N r t 36 
I SN ' . I 37 
I S N • ( 38 

7 
5 
3 
2 

4 

6 

8 

4 
11 
12 

IF (M-171 9,6,5 SAMPLZ-kO 
IE (»'-21l 9,4,3 S4MPL250 
IF (M-461 9,2,9 SAMPL250 

CALL SYMBOL(W».6,Z,0.21,BCD( 161 , '.'. ,21 SAHPL27C 
&U TO 10 SAMPL230 
CALL SYMBaL(W*.6,Z,0.21,eCD(17I,J.; ,21 SAMPL29r 
GU TO r; SAMPL3-10 

CALL SYM8aL(W*.6,Z,D.21,BCD(181,:.0,2I SAMPL310 
GU TO ir SAHPL320 
CALL S Y M S O L l h * . 6 , Z , 0 . 2 1 , 8 0 0 ( 1 9 1 , C O , 2 ) SAMPL33': 
GO TC 1' SAMP134'-

CALL SYMbOLIht.7,Z,;).35,M,,1.0,-11 SAHPL35'-
^ = 2- 6 SAMPL36'> 
W=W.i.t SAMPL370 

C 
C THE FCLLCWING STATEMENT REESTAfaLISHES REFERENCE POINT FOR NEXT PLOT. 

C 
ISN rC35 CALL PLOT I 1C. i. ,i-..? ,-3 I SAMPL380 

C 
C THE FCILLWING 5 STATEMENTS GENERATE THE WHEEL OF LETTERS. 

ISN t'C4C THETA = r.C SAMPL390 

ISN CC41 DO 14C I = 1,8 SAMPL40'' 
ISN c:42 TH = THETA » C.C17455 SAMPL410 

ISN (.C43 CALL SVHB0L(5.0*CnSITHl,5.LtSIN(THI,r..l4,8C0(2'l,THFTA, 191 SAMPL420 

ISN 0C44 140 THtTA = THETA » 45.0 SAMPL430 

C 
C IHE FCLLCWING STATEMENT REESTABLISHES REFERENCE POINT FOR NEXT PLOT. 
C 

ISN CC45 CALL PLCT (lu.J,t.C,-3l SAMPL44. 

C . 
C IHF FOLLOWING 25 STATEMENTS GENERATE THE 5 G R A P H S . 

C 
ISN 0C4t DLTX = r.Ol SAMPL451 

C 
C TV(I1 DESCRIBES THE TYPE OF PAPER BEING USED BY INOICATING THE 
C NUhutR OF DIVISIONS PER INCH. THIS PARAMETER IS UStO IN THE SCALE 

SAMPL460 
SAMPL47'' 
SAMPL4B''' 
SAMPL49''' 
SAMOL500 
SAMPL51f< 

I S N C("47 
ISN i'.'.e 
I S N L ( 4 9 
I S N r r s u 
I S N I C 5 1 
I S N CC52 

ISN i C 5 3 
I S N . •. 64 

C 
C 

C 
c 
c 

ANI T A X I S 

I V I 11 
I V ( 2 I 
TV! 31 
I V ( 4 I 
T V ( 5 I 
Db 11 

ROUTINES 

= ^ . . . i . 
= 2 5 . 1 . 
= 2 5 . 4 
= 1 0 , L 
= 1 2 . 1 -
1 = 1 . 5 

CHANGE RANGE OF X 

DL IX • 
X( 11 : 

= D I T X » 
= Dl I X 

fOR 

2.' 

EACH GRAPH. 

SAMPL520 

SAMP153" 



to 

ISN 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

00 62 

.-06 3 

'.C64 

CC65 
CC66 

:.r67 
'.068 

c 
c 
c 

c 
C EVALUATE 5. POINTS. 

DC 21 J = 1,5. SAMPL54'-

C 
C bgUdTION TO Pb EVALUATED. 
C 

YIJl = .J.5*XIJ1*«IIIt . L 4 * X ( J I « » ( I - l l * .3*X(Jl«»(I-21 SAMPL650 

C 

C INCREMENT X. 

C 

il X(J+ll = XIJI * PLTX SAMPL56C 

C 

C SCALE X VALUtS.XI511=4PJUSTED MINIMUM,X I 52 I = DX VALUE. 

C 
CALL SCALE (X,6.5,5 •,1,TV(1 I 1 SAMPL570 

C 

L SCALb Y VALUfS,Y(511=ACJUSIED MINIMUM,V(52 I = DY VALUE. 

C 

CALL SCALE I Y , 1 S .:; , 50 , 1 , TV I I I I SAMPL580 

C 

C PLOT VERTICAL AXIS. 

C 

CALL AXIS(':.C,..O,Br0(61l,8,lJ.C,9O.O,Y(51l,Y(52l,TVllll SAMPL590 

C 

C PLOT HOSIZUNTAL A X I S . 

C 
CALL AXISIJ.C,0.-,BCD(63I,-6,6.5,0.L,XI51l,XI52l,TV( I I 1 SAMPL500 

C 

C PLOT CU^Vb CONNECTING POINTS (X,YI. 

C 

CALL LINE IX,Y,5-i,1,(1-31*2,I I SAMPL61C 

THE NEXT 9 STATEMENTS GENERATE THE LEGEND AT TOP OF GRAPH. 

CALL SYMeOL( 1.0,9.C ,0.14,BCD125I,C.0,451 SAMPL620 

CALL SYMbCLI 1.'̂  ,8.7,'J. 14,aCDI37l ,0.',5C I SAMPL63'^ 

CALL N U M B E K ( 7.: ,8.79,C.10,FLOAT (1-21,0.0,-11 SAMPL640 

CALL NUMBER I 6. f'4 , 8 . 79 , 0. 10, FLOAT ( I - l l , C O , - 1 1 SAMPL650 

CALL NUMBER ( 4 . 96 , 3. 79 , 0 . 10 , FLOAT (I I , C O , - 1 1 SAMPL660 

CALL SYMBCLI1.0,8.4,0.14,BCD(50I,0.0,381 SAMPL57C 
C 
C PLOT FIRST X VALUE IN ARRAY. 
C 

CALL NUMBER ( 4.6 ,8.4 , 0 . 1 4 , X(ll , 0 . 0 , 21 SAMPL680 
C 
C PLOT LAST X VALUE IN ARRAY. 
C 

CALL NUMBER ( 5.68,8.4 , 0 . 1 4 , X(50l,C.O, 21 SAMPL690 
C 



ISN CC71 

ISN 0C73 
ISN CC74 

(, THE FOLLOWING ', AIEMENT REESTABLISHES REFERENCE POINT FOR NEXT PLOT. 

C 
11 CALL PLOT (10.0,0.0,-31 

C 
C THE FOLLOWING STATEMENT CLOSES THE TAPE. 
C 

CALL PLOT (0,0,9991 
C 

SICP 
END 

SAMPL700 

SAMPL710 

SAMPL720 
SAMPL730 
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i S 3 i y 3 i i T i HHinaNH 

.<̂  

<J? 

RNGULBfl LETTER TEST 

^ . 
'% ̂<̂  

\ 

^ 8 
CXV) 

THIS PLOT WHS CENERBTED ON THE IBM STSTEM 350 

THE EQURTION USED WfiS T = .005 X' '- .04 X° • .3 X" 

WHERE THE RRNCE OF X WHS FROM 0.02 TO 1.00 

PLOT 2 

o a e 

Tl.OO 0.16 0.32 0.18 
H0RI2. 

PLOT 3 



T H I S PLOT WRS GENERHTED ON THE IBM STSTEM 360 

THE EQUATION USED WHS' T = . 0 0 5 X^ * . 0 4 X ' •• . 3 X" 

WHERE THE RfiNCE OF X.WHS FROM 0 . 0 4 TO 2 . 0 0 

S 

THIS PLOT WHS GENERBTEO ON THE IBM STSTEM 3 5 0 

^ 0 5 X^ •-

WHERE THE RHNGE OF X WHS/FROM 0 . 0 8 TO 4 . 0 0 

iLQO Ojlo O.BC 

. 3 X ' 

PLOT 4 PLOT 5 



THIS PLOT WRS CENERRTEO ON THE IBM STSTEM 350 
THE EQUATION USED WHS T = .005 X'' • .04 x' • .3 
WHERE THE RHNGE OF X WHS FROM O.IB TO 8.00 

THIS PLOT WRS GENERPTEO ON THE IBM STSTEM 350 

THE EQURTION USED * S T = .005 X= - .04 X" » .3 x' 

WHERE THE RHNGE OF fx WHS FROM 0.32 TO 16.00 

11.00 BXD 
HORIZ. 

PLOT 6 PLOT 7 
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publication. Programming for CalComp Digital Incremental P lo t te rs , 
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A P P E N D I X D 

G r a p h i c Ou tpu t t 

Rona ld F . Krupp 

1. I n t r o d u c t i o n 

T h i s a p p e n d i x b r i e f l y d e s c r i b e s a new p a c k a g e of s u b r o u t i n e s wh ich 
a l lows u s e r s of the C a l C o m p P l o t t e r Subrou t ine P a c k a g e (see Appendix E ) 
to c o n v e r t to m i c r o f i l m (on - l i ne DD80A) output wi th no change to s o u r c e 
deck . In f ac t , t h i s p a c k a g e wi l l p r o d u c e e i t h e r C a l C o m p o r m i c r o f i l m p i c ­
t u r e s and as s u c h i s an o v e r s e t of the p a c k a g e . 

2. A d v a n t a g e s and D i s a d v a n t a g e s of M i c r o f i l m Output 

a. A d v a n t a g e s 

(1) T i m e is s a v e d . 

(a) E x e c u t i o n t i m e is f a s t e r s i nce the DD80 i s an o n - l i n e 
dev i ce wi th a f a s t e r d a t a - t r a n s m i s s i o n r a t e than t a p e . In a l l the t e s t c a s e s 
run to p r o d u c e the s a m e output on bo th d e v i c e s , the e x e c u t i o n t i m e for 
m i c r o f i l m output w a s a l w a y s l e s s than tha t for the C a l C o m p . 

(b) T u r n a r o u n d t i m e is f a s t e r . 

(2) G r e a t e r f l ex ib i l i ty i s p o s s i b l e . One m a y u s e e i t h e r dev ice 
for any s ing le run . Debugging m a y be done u^ ing m i c r o f i l m output , and 
then f inal p r o d u c t i o n r u n s u s ing the C a l C o m p . 

(3) A t a p e uni t i s r e l e a s e d for p r o g r a m u s a g e . 

(4) All the a d v a n t a g e s of m i c r o f i l m da t a o v e r h a r d copy apply . 
F o r o n e , m i c r o f i l m in i t s c o m p a c t f o r m r e q u i r e s l e s s s t o r a g e s p a c e . 

b . D i s a d v a n t a g e s 

(1) No p r e l i n e d g r a p h s a r e p r o d u c e d on m i c r o f i l m l ike the 
C a l C o m p c h a r t p a p e r , and a m i c r o f i l m g r a p h i s not v e r y good for f ine , a c ­
c u r a t e m e a s u r e m e n t s . 

(2) T h e r e i s an i n c r e a s e in s t o r a g e r e q u i r e m e n t s o v e r the 

p r e v i o u s C a l C o m p p a c k a g e . 

tOriginally published for internal dUtribution only in ANL-AMD 3600 Newsletter 33 (March 31, 1966). 
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(a) The new p a c k a g e r e q u i r e s 15448 = 868,0 add i t i ona l 
l oca t i ons (a new to ta l of 47338 = 2523io l o c a t i o n s ) . 

(b) The new p a c k a g e r e q u i r e s the F O R T R A N l i b r a r y p r o ­
g r a m l O P . that n e e d s 1301g = 705,0 m e m o r y l o c a t i o n s . (This s u b r o u t i n e is 
a lways in c o r e wi th any F O R T R A N - c o d e d p r o g r a m anyway . ) 

(c) If m i c r o f i l m output i s s e l e c t e d , the DD80 d r i v e r wi l l 
be loaded . This d r i v e r i s the s u b r o u t i n e r e q u i r e d by S C O P E to handle f i lm 
inpu t -ou tpu t r e q u e s t s , and h a s a c u r r e n t l eng th of 31428 = 1634,0 m e m o r y 
l o c a t i o n s . 

3. How to Use the New P a c k a g e 

a. Rep lace the old package wi th the new p a c k a g e . 

b . To s e l e c t m i c r o f i l m output for a run , i n s e r t , at the beg inn ing 
of the job deck, the S C O P E EQUIP c o n t r o l c a r d 

5EQUIP,.«=TV 

w h e r e H i s the s a m e log ica l uni t n u m b e r LUN u s e d in the i n i t i a l i z a t i o n 
ca l l , CALL PL9^TS(ARRAY,LENGTH,LUN). ' ' ' ( R e m e m b e r to fill out the 
AMD f i l m - p r o c e s s i n g r e q u e s t when submi t t i ng the job . ) 

c. To s e l e c t Ca lComp output for a run , follow the s t a n d a r d p r o c e ­
d u r e s that have a l r e a d y been set up by the AMD O p e r a t i o n s G r o u p . 

Note that rio change to s o u r c e deck i s r e q u i r e d when one ^vishes 
to run the s a m e job to get m i c r o f i l m output o r C a l C o m p output . 

4. C o r r e s p o n d e n c e of P lo t t ing A r e a 

N o r m a l Ca lComp p i c t u r e s a r e p e n - d r a w n on c h a r t p a p e r w h e r e the 
ba s i c plot s i ze i s 

0 f= X ^ 163 in . , 0 == Y ^ 10 in. 

E a c h f r a m e on the m i c r o f i l m r e p r e s e n t s a 10- x 10-in. p lo t t ing a r e a , and 
a sequence of f r a m e s wi l l be p r o d u c e d when the p lo t e x c e e d s 10- in . in the 
X d i r ec t i on . E a c h f r a m e in the s e q u e n c e wi l l r e p r e s e n t a 10- in . s e g m e n t 
in the X d i r e c t i o n . 
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5. R e s t r i c t i o n s on M i c r o f i l m Output 

a. S tack ing P r o c e d u r e 

Since the f i lm can only m o v e f o r w a r d , da t a tha t e x c e e d 10 in. 
in the X d i r e c t i o n for a p i c t u r e a r e s t a c k e d in to b u f f e r s . The m e m o r y 
l o c a t i o n s a s s i g n e d to plot p a c k a g e by the i n i t i a l i z a t i o n c a l l , C A L L 
PL9^TS(ARRAY,LENGTH,LUN) '^ i s t he f i r s t a r e a in to w h i c h da t a w a s 
s t a c k e d . 'When t h i s a r e a i s ful l , the r o u t i n e r e q u e s t s a v a i l a b l e m e m o r y 
f r o m l O P . to be u s e d a s s t a c k s . 'When no m o r e m e m o r y is a v a i l a b l e , the 
d i a g n o s t i c "DATA N9^T PL</^TTED, B U F F E R S F U L L . " is w r i t t e n on the 
S t a n d a r d Output t a p e t h r o u g h the Q8QERR9^R r o u t i n e , and the r e m a i n i n g 
i n f o r m a t i o n to be s t a c k e d i s i g n o r e d . Once an "end of g r a p h " ( i . e . , a 
C A L L P L 9 ( T ( X , Y , I N D ) ' ' ' w i t h X / 0 and IND n e g a t i v e , o r C A L L E N D P L O T ) 
i s e n c o u n t e r e d , the i n f o r m a t i o n f r o m the s t a c k s is p lo t t ed into m i c r o f i l m 
and the s t a c k s a r e r e u s e d for the next g r a p h . 

b . Axis P l o t t i n g 

Due to a l a c k of p lo t t ing r o o m , when one g e n e r a t e s an a x i s , the 
ax i s l abe l and the t i c k - m a r k l a b e l s m a y not be in the s a m e r e l a t i v e p o s i t i o n s 
as one would find t h e m on a C a l C o m p p lo t . 

(1) 'When g e n e r a t i n g a h o r i z o n t a l o r v e r t i c a l a x i s , the r o u t i n e 
wi l l p lo t the a x i s l abe l on the o t h e r s ide of the ax i s if t h e r e i s not enough 
r o o m to p lo t the l a b e l in i t s n o r m a l p o s i t i o n . F o r e x a m p l e , the l a b e l for 
the ax i s g e n e r a t e d by the c a l l 

» 
C A L L A X I S ( 0 , 0 , 6 H H ( ? ( R I Z . , - 6 , 1 O . 0 , O . 0 , X M I N , D X ) 

would be above the ax i s r a t h e r than be low w h e r e one would e x p e c t i t . 

(2) The t i c k - m a r k l a b e l s m a y not a l w a y s be s p a c e d f r o m m a r k 
to m a r k and wi l l have an a p p e a r a n c e of d r i f t i ng . 'When a p i c t u r e r e q u i r e s 
two o r m o r e f r a m e s , the l a b e l for the l a s t t i c k m a r k o n e a c h f r a m e , e x c e p t 
the l a s t o n e , wi l l be d r a w n u n d e r the f i r s t t i c k m a r k of the s u c c e e d i n g 
f r a m e s to e l i m i n a t e d u p l i c a t i o n . 

c . P a r t i a l Symbo l D r a w i n g 

If t he X c o o r d i n a t e of a s y m b o l i s s u c h tha t p a r t of the s y m b o l 
i s on one f r a m e and the o t h e r p a r t on the s u c c e e d i n g f r a m e , the r o u t i n e 
d r a w s the syn ibo l in e x a c t l y tha t m a n n e r . 

tSee Appendix E. 
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d. Data Outs ide the Ava i l ab le P lo t t i ng A r e a 

The ava i l ab le plot t ing a r e a for a p i c t u r e on m i c r o f i l m is def ined 

wi thin the b o u n d a r i e s 

- 0 . 2 3 £ X =; 163 in . , - 0 .23 £ Y =2 10 in. 

If one a t t e m p s to plot ou t s ide the p i c t u r e , one of the following 
d i agnos t i c s i s w r i t t e n out on the S t a n d a r d Output uni t t h r o u g h Q 8 Q E R R 9 R : 

X < - 0 . 2 3 in . , "DATA N9^T PL9^TTED 9^UT <^Y RANGE AT L E F T 
i^F PLi;^TTING A R E A . " 

X > 163 in . , "X G R E A T E R THAN 16383 E - 2 . " 

Y < - 0 . 2 3 in . , "DATA N9^T P L 9 ( T T E D <;2^UT <^F RANGE AT 
B9^TT9(M 9*F PL9^TTING A R E A . " 

Y > 10 in . , "DATA N ^ T PL9^TTED (^Ul 9^F RANGE AT Ti;^P 
^ F PL9^TTING A R E A . " 

Only one d i agnos t i c , including the one for buf fe r s full m e n t i o n e d in Sect ion a 
above , per p i c t u r e sequence ^vill be w r i t t e n . 

If X > 163 in . , the rou t ine r e d u c e s X modulo 163 and cont inues 
plot t ing. 

If X < - 0 . 2 3 in . , or Y < - 0 . 2 3 in . , o r Y > 10 in. the rou t ine 
d r aws the p a r t i a l l ine s egmen t to the a p p r o p r i a t e b o r d e r . The rou t ine then 
keeps t r a c k of the data so that when plot t ing can be r e s u m e d in s ide the p i c ­
t u r e a r e a , the l ine s egmen t wil l be d r a w n f rom the a p p r o p r i a t e point along 
the b o r d e r . F o r e x a m p l e , to d raw the v e c t o r s P , P 2 , P2P3, w h e r e P2 is out­
s ide the plott ing a r e a , one can expec t the following p i c t u r e : 

(Xi, 10 in.) (Xi + 10 in . , 10 in . ) 
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APPENDIX E 

CalComp Plotting on the CDC 3600 

1. Subroutine Package to P repare Input to CalComp 580 and 
TSOPlotters*--Clifford Le'Vee and John Ohde 

a. General Information 

To relieve the user of the need to provide the precise magnetic-
tape format needed by the CalComp 580 and 780 Plot ters , a set of subrou­
tines is provided. The routines are compatible with the FORTRAN systems 
and monitors on the Argonne CDC 3600. 

In the following description of the subroutine package, the nor­
mal FORTRAN naming rules apply to the formal parameter names. The 
lengths of the subroutines a re given in decimal form. 

The formal pa ramete rs X and Y will stand for the coordinate 
values of variables to be plotted on the horizontal (along the drum) and 
vertical (across the drum) axes, respectively. 

All the 3600 routines use the l ibrary routines Q8QDICT., and 
Q8QRESID. P L ^ T uses SENTRY; NUMBER requires SENTRY, E N C , and 
Q8QERR9^R. 

The user is responsible for scaling his data to page dimensions 
for plotting (see Subroutine Scale below). The limitations on page size are 
such that Y must be less than 11 in., 10 is normal, and X may vary up to 
1440 in.; however, the accuracy of subroutine calculations further res t r ic t s 
X to be less than 163.83 in. New picture refe*rences may be used to go be­
yond this value. 

b. Specific Description of the Subroutines 

The logical organization of the subroutines in the plot package 
is shown in Fig. E . l . The entry points, number of ar rangements , and length 
of each routine are listed in Table E . l . 

' 
LINE B C D F L 

' 

PROBLEM 
CONTROL 
PROGRAM 

1 
NUMBER 

• 
SYMBOL 

t 
P L O T 4 

' ' 
.^XES 

' ,_ 
SCALE 

» 
DXDY 

Fig. E.l 

Normal Flow Diagram 

*Extracted from ANL-AMD Technical Memorandum 70 (for internal distribution only), modified to remove 
704 references and add 780 applicability. 
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TABLE E.I. Table of Subroutine Ent ry Points and Size 

Subroutine 

PLOT^ 

SYMB^^L 

NUMBER 

Entry 
Point 

WHERE 
FACTJZSR 
PL9(TS 
PL9(T 
ENDPLOTC'd 
NUMBLOCK'^''^ 

S Y M B 9 ( L 

Usage 

Return cu r ren t x.y va lues . 
Rescale plot 
Init ialize package 
Basic plot entry . 

Generate a lphanumeric 
symbols . 

Generate special centered 
symbol. 

Number 
of 

Argume 

2 
1 

2, 3 
3 

6 

6 

n t s Length 

345,'= 576,^ nb'^ 

343.^ STg'^''^ 

82,<= 104'='<^ 

SCALE 

Generate a number for 
label , etc . 

Generate an axis with 
marking and label. 

Draw continuous line 
through x.y coord ina tes . 

Scale var iable to page 
dimensions . 

Optimize plot size for 
SCALE 

Q C . d 

104,'= 138 

Q C . d 

Package length 1371,'= 1744.'- 1943'' 

*PLOT580 in SYS20-2 and PLOT780 in SYS25-3. 
"This routine is normally used only within the package, and not by the p r o g r a m m e r . It 

exists in SYS20-1 only; its functions have been incorpora ted into subrout ine SCALE in the 
SYS20-2 andSYS25-3 ve r s ions . 

"^SYSZO-Z vers ion. 
'*SYS25-3 vers ion. 
''SYSZO-l vers ion. 

1) Subroutine PLOT 

This subroutine has four entry points: PL^^TS, 'WHERE, 
FACTOR, and PL^iT. Its pr imary purpose is the translation of data into 
CalComp 580 and 780 Plotter format and the writing of the necessary 
magnetic tape. 
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E n t r y P I ^ T S I n i t i a l i z a t i o n of p a c k a g e 

Ca l l i ng Sequence : C A L L PL(;^TS(ARRAY, L E N G T H , LUN) 

ARRAY is a b lock of c o r e m e m o r y wh ich i s m a d e a v a i l a b l e to t he 
p a c k a g e and m u s t not be u s e d by the ca l l ing p r o g r a m be tween the i n i t i a l i ­
za t i on e n t r y and the final u s e of t he p a c k a g e . 

L E N G T H i s t he s i z e of the a r r a y . 

LUN is t he l og i ca l t ape uni t to be u s e d by the r o u t i n e s (1 £ LUN £ 49). 

E n t r y 'WHERE F i n d the c u r r e n t plot p o s i t i o n 

Ca l l ing Sequence : C A L L •WHERE(X,Y) 

T h e r o u t i n e wi l l s t o r e the p r e s e n t x, y c o o r d i n a t e (in page d i m e n s i o n s ) 
in l oca t i ons X, Y. The c o o r d i n a t e i s r e d u c e d by the f ac to r e m p l o y e d by any 
p r i o r u s e of e n t r y point F A C T O R . 

E n t r y FACT(^R C h a n g e the s c a l e of the plot 

Ca l l ing Sequence : C A L L FACT(;i^R(SIZE) 

S ize is a m u l t i p l y i n g f ac to r wi th r e s p e c t to the x and y v a l u e s . The 
in i t i a l va lue is one . T h i s can be u s e d to "blow up" ( e n l a r g e ) a plot ; for ex­
a m p l e , a p i c t u r e tha t u s e s a 5- in . s c a l e can be m a d e on a 10- in . s c a l e by 
s e t t i ng SIZE to 2.0. 

E n t r y PL^^T B a s i c e n t r y for p lot t ing 

Ca l l i ng Sequence ; C A L L PL(;^T(X,Y,IND) 

X.Y is the c o o r d i n a t e in page s i z e of t he next point on the plot . IND 
is a pen m o t i o n i n d i c a t o r wh ich t e l l s w h e t h e r t he v a l u e s of IND a r e i n t e r ­
p r e t e d a s fo l lows: 

IND = 0 o r 1 no change in pen p o s i t i o n . 

IND = 2 put pen down. 

IND = 3 put peri up. 

If IND is n e g a t i v e , pen m o v e m e n t i s m a d e a s i n d i c a t e d above , m o v e ­
m e n t to (X,Y) i s m a d e , and t h i s now b e c o m e s the o r i g i n point of a new p i c ­
t u r e ; for e x a m p l e , C A L L P L O T (8 .5 , 0.0, -3 ) wi l l lift the pen , m o v e to 
c u r r e n t X r e f e r e n c e point p lu s 8.5 in . , and se t t h i s to the (0,0) r e f e r e n c e 
for f u r t h e r P L O T e n t r i e s . T h e u s e r i s r e q u i r e d to se t t he p r o p e r Y va lue 
for new r e f e r e n c e . 
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2) Subrou t ine AXIS 

E n t r y AXIS 

Cal l ing Sequence : C A L L AXIS{X,Y,BCD,N,S ,THETA,XMIN.DX) 

T h i s s u b r o u t i n e g e n e r a t e s an ax i s f rom (X,Y) to (X+S*COS(THETA) , 
Y+S*SIN(THETA)) , w h e r e T H E T A is the ang le of t he ax i s e x p r e s s e d in d e ­
g r e e s . A t i ck m a r k p l aced e v e r y inch along the ax i s i s l abe l ed wi th the 
va lue of the v a r i a b l e at t ha t poin t . BCD is a l abe l t ha t wi l l be c e n t e r e d 
along the a x i s ; it is of length N, and wi l l be p l a c e d on the r igh t s ide of the 
ax i s if N is n e g a t i v e , and on the left s ide if N is p o s i t i v e . T h i s l abe l i s 
w r i t t e n l / 2 in. away f rom the a x i s . XMIN is the va lue of the v a r i a b l e at 
(X,Y), and DX is the change in the v a r i a b l e p e r inch of a x i s . T h e s e v a l u e s 
a r e u sua l l y d e t e r m i n e d by the u s e of s u b r o u t i n e S C A L E . 

E x a m p l e : To g e n e r a t e an X axis 6.5 in. long and a Y ax i s 10 in. 
long. 

C ALL AXIS(0 ,0 ,6HHORIZ. , -6 ,6 .5 ,0 ,XMIN,DX) 

C A L L AXIS(0 ,0 ,8HVERTICAL,8 ,10 .0 ,90 .0 ,YMIN,DY) 

R e q u i r e s : S I N ( F ) , C9is(F) , PLI ;2(T, NUMBER, SYMB9/L. 

3) Subrout ine SCALE 

E n t r y SCALE 

Cal l ing Sequence : CALL SCALE(X,N,S ,XMIN,DX,K) 

The p u r p o s e of th is rou t ine is to s c a l e the v a l u e s of the v a r i a b l e X 
(after finding m a x i m u m and m i n i m u m (XMIN) v a l u e s ) to fit a c t u a l page 
d i m e n s i o n s for p lot t ing. The a r r a y is of length N, and the v a r i a b l e i s in 
e v e r y Kth pos i t ion . S is the length of the ax i s on which the v a r i a b l e wi l l 
be plot ted , and DX is the change in va lue of X p e r inch of S. 

R e q u i r e s : DXDY 

4) Subrout ine DXDY 

E n t r y DXDY 

Cal l ing Sequence : C A L L DXDY(XMAX,XMIN,DX) 

This rout ine chooses t he va lue qf DX f rom 1, 2, 4, 5, and 8 and the 
a p p r o p r i a t e power of ten tha t wi l l a l low the g r a p h to fit on t he page and s t i l l 
m a i n t a i n r e a s o n a b l e un i t s . 
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5) S u b r o u t i n e LINE 

E n t r y LINE 

Ca l l i ng S e q u e n c e : C A L L LINE(X,Y,N,K) 

T h i s r o u t i n e d r a w s a con t inuous l ine t h r o u g h the c o o r d i n a t e s in t he 
a r r a y s X and Y w h e r e t h e r e a r e N p o i n t s . K is the r e p e t i t i o n f ac to r in 
a m i x e d a r r a y . X and Y v a l u e s m u s t be in p a g e d i m e n s i o n s . 

R e q u i r e s : PL^^T, "WHERE 

6) S u b r o u t i n e SYMB^JL 

E n t r y S Y M B ^ / L 

Cal l i ng Sequence : C A L L SYMB9^L(X,Y,H,BCD,THETA,N) 

Two k inds of s y m b o l s m a y be g e n e r a t e d by t h i s r o u t i n e : a l p h a ­
n u m e r i c s y m b o l s , o r s p e c i a l c e n t e r e d s y m b o l s . S ince the ca l l i ng s e q u e n c e 
is t he s a m e in e i t h e r c a s e , the s ign of the v a r i a b l e N is i n v e s t i g a t e d to d e ­
t e r m i n e wh ich f igure o r s y m b o l i s to be d r a w n . 

P o s i t i v e N s p e c i f i e s t he a l p h a n u m e r i c se t ; n e g a t i v e N s p e c i f i e s 

the s p e c i a l s e t . 

If the n o r m a l ( a l p h a n u m e r i c ) s e t i s to be u s e d , (X,Y) is i n t e r p r e t e d 
a s t he l o w e r left c o r n e r of a 4 x 7 g r i d on which the s y m b o l i s d r a w n . If 
the s p e c i a l s e t i s to be u s e d , (X,Y) b e c o m e s th f a p p r o x i m a t e c e n t e r of a 
4 x 4 g r i d . To a p p r o x i m a t e point p lo t t ing , it i s r e c o m m e n d e d tha t t he 
s p e c i a l s y m b o l s be u s e d . 

H is t he he igh t of t he s y m b o l to be d r a w n and should be a m u l t i p l e 
of 0 .07 . Spac ing i s a u t o m a t i c a l l y se t to 6 /7 of H. BCD is t he loca t ion of 
t he c h a r a c t e r s to be g e n e r a t e d by the r o u t i n e , o r in the s p e c i a l s e t , an in ­
t e g e r va lue (0 £ BCD £ 14) to d e t e r m i n e t he s p e c i f i c s y m b o l . T H E T A i s 
the ang le in d e g r e e s a t w h i c h the s y m b o l s a r e to be d r a w n . N is the n u m ­
b e r of c h a r a c t e r s in t he s t r i n g . S ince only one s p e c i a l c h a r a c t e r m a y b e 
d r a w n at a tim"e, t he v a l u e s of N a r e r e s t r i c t e d in t h i s c a s e . The r o u t i n e 
i n t e r p r e t s N = (-1) a s a c o m m a n d to lift t h e pen b e f o r e m o v i n g to (X,Y); if 
N £ (-2) t he pen is l o w e r e d b e f o r e m o v i n g to (X,Y). 

R e q u i r e s : SIN(F) , COS(F) , P L O T . 
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7) Subrou t ine NUMBER 

E n t r y NUMBER 

Cal l ing Sequence : C A L L N U M B E R ( X , Y , H , F P N , T H E T A , N H F O R M A T ) 

Th i s rou t ine wi l l plot the n u m b e r at F P N beg inn ing at (X,Y) a s t he 
lower left c o r n e r us ing the SYMBl^f^L s u b r o u t i n e . T H E T A i s the ang le in 
d e g r e e s at wh ich F P N wil l be p lo t ted , and H is i t s he ight a s d e s c r i b e d 
u n d e r Subrou t ine SYMB^IL above . 

The 3600 rou t ine a c c e p t s a f o r m a t u n d e r which F P N wi l l be i n t e r ­
p r e t e d . The lega l f o r m a t s a r e : I, E , F , D, (fi, and R. No s c a l e f a c t o r s o r 
p a r e n t h e s e s a r e a l lowed in the f o r m a t . 

F(52RMAT is r e s t r i c t e d to six c h a r a c t e r s and nnay r e q u e s t no m o r e 
than 32 c h a r a c t e r s of output. 

R e q u i r e s : S Y M B I ; 2 / L . E N C , 

2. CDC 3600 FORTRAN P r o g r a m m i n g for t he C a l C o m p 580 and 
780 P l o t t e r s - - G e o r g e Conca i ld i and R o g e r R e m p e r t 

a. In t roduc t ion 

The C a l C o m p p a c k a g e of s u b r o u t i n e s i s s e t up a s s u m i n g tha t a l l 
plot t ing is to be done in the f i r s t q u a d r a n t only. It w i l l , t h e r e f o r e , plot e v e r y ­
thing in jus t tha t way. To u s e two, t h r e e , or four q u a d r a n t s , the p r o g r a m ­
m e r m u s t p e r f o r m v a r i o u s m a n i p u l a t i o n s . 

Some sec t i ons of th i s p r e s e n t a t i o n a r e qui te g e n e r a l . A m o r e 
de ta i l ed explana t ion a p p e a r s in Sect ion 2.i be low. 

One i m p o r t a n t note to r e m e m b e r : At t he t i m e of p lo t t ing a 
Ca lComp t ape , the in i t i a l loca t ion of the pen on the p a p e r is a s s u m e d to be 
the (0.0,0.0) point. The C a l C o m p o p e r a t o r wi l l a lways m a k e s u r e tha t t h i s 
in i t i a l pos i t ion is one that wil l a l low m a x i m u m Y - a x i s length , (10 in . ) and 
m a x i m u m X - a x i s length (1440 in . ) . Howeve r , p r o g r a m r e s t r i c t i o n s l i m i t 
plot t ing a c c u r a c y in the X - d i r e c t i o n to no m o r e than 163.83 in. 

In a l l the C A L L s t a t e m e n t s , we a s s u m e the F O R T R A N nota t ion 
for i n t e g e r s and f loa t ing-poin t n u m b e r s ; I , J , K , L , M , and N a r e i n t e g e r s , and 
a l l o t h e r s a r e r e a l . This nota t ion m u s t be s t r i c t l y fol lowed. 

b . Deck A r r a n g e m e n t 

A s a m p l e deck s t r u c t u r e for s u b m i s s i o n to the C D C - 3 6 0 0 C o m ­
p u t e r des igned to p r o d u c e C a l C o m p p l o t t e r output i s g iven be low. The a p ­
p r o p r i a t e SCOPE c o n t r o l c a r d s r e q u i r e d a r e shown in c a n i t a l s . 
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SEQUENCE CARD 
JOB CARD 
ACCOUNTING CARD 
MOUNT CARD(S) 
EQUIP CARD(S) 
FORTRAN CONTROL CARD 

source decks 

SCOPE CARD 
LOAD CARD 

CalComp Subroutine Package (available in Scheduling Area in 
; Building 221) 

RUN CARD 

data cards 

END OF FILE CARD 

c. CALL PLOTS(ARRAY,LENGTH,LUN) 

This statement is normally the first call made to the CalComp 
subroutines. Its purpose is to initialize the CalComp package. 

ARRAY: This is an area of core set aside for use by the CalComp 
subroutines. The name given to ARRAY is determined 
by the p rogrammer , but it must not be used by the calling 
program between initialization entry and the final use of 
the CalComp subroutines. 

LENGTH: This gives the number of storage locations set aside for 
ARRAY. ARRAY must appear in a DIMENSION statement. 

LUN: This gives the logical unit number the p rogrammer wishes 
to assign to his CalComp tape. The logical unit number 
may be any integer value 1 £ LUN £ 49. It is not neces­
sary to use an EQUIP card to save the tape. 

An example of the first three cards of the source program deck is 

PROGRAM NAME 
DIMENSION DATA(2000) 
CALL PLOTS(DATA,2000,10) 
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d. CALL P L O T (X,Y,IND) 

Th i s C A L L s t a t e m e n t a l lows the p r o g r a m m e r to do t h r e e t h ings : 

1) Move the pen f rom point (XO.YO) to point ( X I , Y l ) . 

2) Regu la te the v e r t i c a l m o v e m e n t of the pen . 

3) Move the o r ig in f rom the in i t i a l ly a s s i g n e d p o s i t i o n to 

ano the r loca t ion . 

X.Y: The c o o r d i n a t e s , in i n c h e s , of the next point to which the pen 

is moved . 

IND: The value of th i s d e t e r m i n e s the up o r down s t a t u s of the pen 
point a cco rd ing to the following r u l e s : 

0 or 1 No change in pen s t a t u s . 
2 Pen down. 
3 Pen up. 

C o n s i d e r two e x a m p l e s to show how th i s C A L L s t a t e m e n t is u sed . 

E x a m p l e 1. G e n e r a t e a 10- in . s q u a r e wi th an 8- in . s q u a r e c e n t e r e d 
it, as shown in F ig . E .2 . 

PROGRAM SQUARES 
DIMENSION DATA(2000) 
CALL PLOTS(DATA,2000,10) 
CALL PLOT(10.0,0.0,2) 
CALL PLOT(10.0,10.0,1) 
CALL PLOT(0.0,10.0,1) 
CALL PLOT(0.0,0.0,1) 
CALL PLOT(1.0,1.0,3) 
CALL PLOT(9.0,1.0,2) 
CALL PLOT(9.0,9.0,1) 
CALL PLOT(1.0,9.0,1) 
CALL PLOT(1.0,1.0,1) 
CALL END PLOT 
END 

( 0 . 0 , 1 . 0 ) ( 1 0 . 0 . 1 0 . 0 ) 

(1 .0 ,9 .0) (9 .0 ,9 .0) 

(1 .0 ,1 ,0) (9 .0 .1 .0 ) 

(0,0.0.0) (10.0.0.0) 

Fig. E.2. Figure Generated for Example 1 

NOTE: It is impor t an t to have the CALL END P L O T s t a t e m e n t , b e c a u s e it 
puts an end m a r k on the t a p e . Without t h i s s t a t e m e n t p lot t ing m a y 
cont inue and w h a t e v e r is r e c o r d e d on the t ape beyond the u s e r ' s 
output could r e su l t in a g a r b l e d plot . 
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Example 2. Generate the figure fronn Example 1, space 2 in., and 
generate a 10-in. line 5 in. from the length of the paper, as shown in 
Fig. E.3 . Here the negative sign defines the new origin. 

PROGRAM MOVE 
DIMENSION DATA(2000) 
CALL PLOTS(DATA,2000,10) 

CALL PLOT statements from 
Example 1 

• * * 

CALL PLOT(12.0,0.0,-3) 
CALL PLOT(0.0,5.0,2) 
CALL PLOT(10.0,5.0,1) 
CALL END PLOT 
END 

e. C A L L LINE(X,Y,N,K) 

Fig. E.3. Figure Generated for Example 2 

X.Y: T h i s def ines the da ta po in t s in the a r r ays ' ' ' to be p lo t ted . The 
p r o g r a m m e r n e e d not give n u m e r i c v a l u e s to t h e s e v a r i a b l e s . 

N: T h i s g ives the n u m b e r of da ta po in t s to be p lo t ted . 

K: T h i s i s the r e p e t i t i o n f ac to r . It s e l e c t s e v e r y Kth e l e m e n t of 
t he a r r a y s t h r o u g h which a cont inuous l ine wi l l be drawn. ' ' ' ' 

T h i s r o u t i n e d r a w s a con t inuous l ine t h r o u g h each da ta point 

to be p lo t t ed . 

E x a m p l e 3. C o n s i d e r a r r a y s X and Y e a c h of 100 e l e m e n t s . To 
d r a w a con t inuous l ine t h r o u g h e a c h p a i r of e l e m e n t s , the C A L L s tatement 
would be 

C A L L LINE(X,Y,100 ,1 ) . 

E x a m p l e 4. To d r a w a con t inous l ine t h r o u g h e v e r y o t h e r p a i r of 
e l e m e n t s , t he s t a t e m e n t would be 

C A L L LINE(X,Y,50 ,2 ) . 

f. C A L L SCALE(X,N,S ,XMIN,DX,K) 

X: T h i s def ines the ax i s to be s c a l e d . 

N: T h i s i s the n u m b e r of e l e m e n t s of the a r r a y . 

+7hese arrays must be defined by a dimension statement, 
ttpor further reference, subroutine LINE is listed in Section 2.1.1) of this appendix. 
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S: Th i s i s the length, in i n c h e s , of the ax i s on which the v a r i ­

able wil l be p lo t ted . 

XMIN: This i s the m i n i m u m va lue of the v a r i a b l e . The r o u t i n e 
SCALE s c a n s the a r r a y X and d e t e r m i n e s t h i s m i n i m u m 
va lue . Upon exit f rom the rou t i ne , XMIN con ta ins an ad­
ju s t ed m i n i m u m va lue . 

DX: Th i s is the r a t e of change in X p e r inch of a x i s . It i s d e ­
t e r m i n e d by the rou t ine and a s s i g n e d to t he loca t ion DX 
upon exit . 

K: This i s the r epe t i t i on f ac to r . It s e l e c t s e v e r y Kth e l e m e n t 
of the a r r a y . 

E x a m p l e s 5 and 6 below show how the C A L L SCALE rou t ine 

is u sed . 

E x a m p l e 5. C o n s i d e r an ax i s of 20.0 in . , and X having a r a n g e 
0 s X £ 16. The SCALE rou t ine a u t o m a t i c a l l y c h o o s e s the m i n i m u m value 
of the v a r i a b l e as the o r ig in . In th i s c a s e it would choose 0.0. It wil l in ­
c r e m e n t the sca le va lues in t he following way: 

DX = (XMAX - XMIN)/S 

i . e . , DX = ( 1 6 . 0 - 0 .0) /20 .0 = 0.8. 

C ALL SCALE(X,160,20.0 ,XMIN,DX,1) g ives t he result ' ' ' a s 
shown in F ig . E .4 . 

I I I I I I I I I I I I I I I I I I I I I 

0.00 0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 8.80 9.60 10.40 11.20 12.00 12.80 13.60 14.40 15.20 16.00 

F ig . E .4 . F igure G e n e r a t e d for E x a m p l e 5 

The SCALE sub rou t ine a l s o s c a l e s a c c o r d i n g to the following 
ru l e . The s c a l e wil l be b a s e d on 1, 2, 4, 5, 8 t i m e s an a p p r o p r i a t e power 
of 10, so as to have a range l a r g e enough to al low the g r a p h to fit the 
chosen a x i s . 

E x a m p l e 6. C o n s i d e r an a r r a y X, which c o n s i s t s of 249 poin ts 
wi th a r ange 0 £ X s 325, to be p lo t ted on a 10- in . a x i s . Then 4*10**2 is 
ca lcu la ted as the s c a l e r a n g e . T h e r e f o r e , C A L L SCALE(X,249 ,10 .0 ,XMIN, 
DX,1) gives the r e s u l t in F ig . E . 5 . 

''The calculation of DX as shown here is only a rough estimate. For the exact adjusted value, see 
Section 2.1.3) of this appendix. 
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_L _L _L _L _L _L 
m.lK 80.00 120.00 M . O O 200.00 240.00 280.00 320.00 360.00 400.00 

Fig. E.5. Figure Generated for Example 6 

g. C A L L AXIS(X,Y,BCD,N,S .THETA,XMIN.DX) 

X,Y: T h e s e a r e the c o o r d i n a t e s , in i n c h e s , of the in i t i a l point of 
t he a x i s . 

BCD: T h i s i s a r e g u l a r H o l l e r i t h e x p r e s s i o n wi th which to l abe l 
t he a x i s . T h i s l abe l i s c e n t e r e d on the a x i s . 

N: T h i s i s t he length of the H o l l e r i t h s t a t e m e n t . 
F o r t he X - a x i s , a n e g a t i v e N wi l l put the 
l abe l be low the ax i s and a p o s i t i v e N puts 
it above the a x i s . F o r the Y - a x i s , a n e g a ­
t ive N pu t s the l abe l to the r ight of the ax i s 
and a p o s i t i v e N pu t s it to t he left, as shown 
in the d i a g r a m . 

+ N 
S: T h i s i s t he length of the a x i s , in i n c h e s . 

T H E T A : T h i s g ives t he ang le , in d e g r e e s , wi th r e s p e c t to the 
length of the p a p e r , at wh ich the ax i s is d r awn . 

XMIN: T h i s i s the m i n i m u m va lue of the a r r a y , n o r m a l l y d e t e r ­
m i n e d by the SCALE r o u t i n e . 

DX: T h i s g ive s the change in the v a r i a b l e p e r inch of a x i s , 
n o r m a l l y d e t e r m i n e d by the SCALE r o u t i n e . 

E x a m p l e 7. G e n e r a t e a se t of a x e s to 
fo rm the f i r s t q u a d r a n t , w h e r e 

0 £ X :£ 100 On a 10- in . a x i s . 

0 £ Y £ 100 On a 10- in . a x i s . 

T h i s i s shown in F i g . E . 6 . The 
s t a t e m e n t s to do t h i s a r e 

C A L L AXIS(0.0 ,0 .0 ,8HX V A L U E S , - 8 , 
10 .0 ,0 .0 ,XMIN,DX) 

C A L L AXIS(0.0,0.0,SHY V A L U E S , 8 , 
10 .0 ,90 .0 ,YMIN,DY) 

I I I I I I—I—I—I—I—I 
X VALUES 

Fig.E.6. Figure Generated for Example 7 

NOTE: When an axis is d rawn , t i c k m a r k s a r e p l a c e d a long i t s l eng th on 
e v e r y 1-in. i n t e r v a l . 
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Since each axis i s g e n e r a t e d independen t ly of e a c h o t h e r a x i s , 
it i s s i m p l e to have t h e m c r o s s each o t h e r to f o r m four q u a d r a n t s . 

h. C A L L SYMBOL(X,Y,H.BCD.THETA,N) 

X,Y: T h e s e a r e the c o o r d i n a t e s of t he in i t i a l point of t he s y m b o l 
to be p lo t ted . X and Y a r e in i n c h e s . 

H: This g ives the height of the c h a r a c t e r s to be p r i n t e d . Th i s 
va lue m u s t be e x p r e s s e d as a m u l t i p l e of 0.07 in. The width 
of each symbo l i s t aken a s (4/7)'^H and the s p a c i n g be tween 
c h a r a c t e r s of the symbo l as (6 /7)*H. 

BCD&N: BCD can be one of t h r e e e x p r e s s i o n s : 

a. A H o l l e r i t h s t a t e m e n t , w h e r e N b e c o m e s the n u m b e r of 
c h a r a c t e r s in the statement. '*' 

b . BCD m a y be the b ioc t a l equ iva len t of the c h a r a c t e r s 
l i s t ed in F i g . E . 7 . N m u s t be 1 to r e f e r e n c e th i s 
" r e g u l a r " set of c h a r a c t e r s . ' ' ' 

c. BCD m a y be the i n t e g e r equ iva len t of the c h a r a c t e r s 
l i s t ed in F ig . E . 8 . N m u s t be a - 1 to r e f e r e n c e th i s 
" s p e c i a l " se t of c h a r a c t e r s . ' ' ' ' 

.. 0 

» 1 
02 2 

03 T 

04 L-j-

0̂  5 

06 g 

" 7 

20 

21 

22 

23 

24 

25 

26 

27 

4-

fl 
B 
C 
D 
E 
F 
G 

40 

41 

42 

43 

44 

45 

46 

47 

Fig 

— 

J 
K 
L 
M 
N 
0 
P 

;. E.7. 

60 

61 

62 

64 

64 

65 

66 

67 

Reguli 

/ 

0 

T 
U 
V 
W 
X 

ar Cha 

10 g 30 ^ 50 Q 70 Y 

U g 3. ]• 5t p ; 71 2 

12 

13 

14 

15 

16 

17 

0 
a 

— 

5̂  

< 

\ 

r 

32 

33 

34 

35 

36 

37 

< 

n 

) 

^ 

? 
•o 

52 

53 

54 

55 

56 

57 

V 

% 

% 

\ 

i 
> 

72 

73 

74 

75 

76 

77 

J 

9 

i 
-» 

^ 

A 

' The coordinates X.Y are the coordinates of the lower left-hand comer of an imaginary rectangle sur­
rounding the first character in the Hollerith message. 

TT The coordinates X,Y are the coordinates of the center of the symbol. 
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• 
o 
A 

+ 

X 

o 
t 
X 

16 

17 

IR 

19 

20 

21 

22 

23 

%. 

1 

S 

A 

C 

e 
X 

TT 

z 
Y 

)< 

^ 

X 
1 

^ 

W" 

24 

25 

26 

27 

28 

29 

30 

31 

z 
0 

X 

^ 

J 

•c 

> 

-x 

Fig. E.8. Special Character Set; Integer Equivalence 

T H E T A : T h i s i s the ang le , in d e g r e e s , at which the s y m b o l given 
by BCD is p lo t ted . 

E x a m p l e s 8 and 9 wi l l i l l u s t r a t e the t h r e e c a s e s d e s c r i b e d above . 

E x a m p l e 8. G e n e r a t e the t i t l e Y=X**2-6 .0 , s t a r t i n g at (4 .0 ,7 .0 ) . 

C A L L SYMBOL(4 .0 ,7 .0 ,0 .14 ,10HY = X**2-6 .0 ,0 .0 ,10 ) 

The r e s u l t i n g plot is shown in F ig . E . 9 . 

Y=X**2-6.0 

X REFERENCE LEG 

Y REFERENCE LEG 

Fig. E.9. Figure Generated for Example 8 

E x a m p l e 9. G e n e r a t e s y m b o l s to r e p r e s e n t da ta po in t s for t he l ine 
Y = X. A s s u m i n g the 11 e l e m e n t s f r o m a r r a y s X(l) and Y(l) a s s t o r e d in 
m e m o r y , t he following s t a t e m e n t s wi l l g e n e r a t e the d e s i r e d r e s u l t : 
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DO 30 1=1,11 

C ALL SYMBOL(X( l ) ,Y( l ) ,0 .14 ,3 ,0 .0 , -1 ) 

30CONTINUE 

The r e s u l t i n g plot is shown in F i g . E . IO. 

I I I I r I I I I I 

Fig. E.IO 

Figure Generated 

for Example 9 

Subroutines LINE. AXIS, and SCALE 

1) Subroutine LINE 

SUBROUTINE LINE ( X, Y, NN, Kl1 

X IS THE ARRAY TO BE PLOTTED AGAINST THE HORIZONTAL AXIS 
Y IS THE ARRAY TO BE PLOTTED AGAINST THE VERTICAL AXIS 
NN IS THE NUMBER OF DATA POINTS 
Kl IS THE REPEAT CYCLE OF A MIXED ARRAY (NORMALLY ONE I 

DIMENSION X(ll, Y d ) 

CALL WHERE ( XN, YN ) 
13 = 3 
N = NN 
NT = N - 1 
K = Kl 
KK = XABSF ( K ) 
J = KK • NT • 1 
0X1 = MAXIF ( ABSF ( X(ll - XN), ABSF ( 
DX2 = MAXIF ( ABSF ( X(JI - XN), ABSF ( 
IF I DXl .GT. DX2 ) GO TO 9 
J = 1 
KK = - KK 
IF ( K .LT. 0 ) 13 = 2 

9 00 10 I = 1, N 
CALL PLOT ( X(J), Y(J), 13) 
J = J - KK 
13 = 2 

10 CONTINUE 
END 

Y d ) - YN) ) 
Y(J) - YN) ) 

LINEOOIO 
LINEOOZO 
LINE0030 
LINEOO'.O 
LINE0050 
LINE0060 
L1NE0070 
LINE0080 
LINE0090 
LINEOIOO 
LINEOllO 
LINE0120 
L1N60130 
LINEOIOO 
LINE0150 
LINE0160 
LINE0170 
LINEOIBO 
LINE0190 
LINE0200 
L1NE0210 
LINE0220 
LINE0230 
LINE0240 
LINE0250 
LINE0260 
LINE0270 
LINE0280 
LINE0290 
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2) Subroutine AXIS 

C SYSA0250 
SUBROUTINE AXIS (XI, Yl, IB, NC, SI, THETA, YMINl, DYl) AXISOOIO 

C AXIS0020 
C XI IS THE X COORDINATE FOR THE AXIS ORIGIN AX1S0030 
C VI IS THE Y COORDINATE FOR THE AXIS ORIGIN AXIS0040 
C IB IS THE LABEL FOR THE AXIS AXIS0050 
C NC IS THE NUMBER OF CHARACTERS IN THE LABEL, AND ALSO AX1S0060 
C THE POINTER (BY ITS SIGN) TO THE SIDE OF THE AXIS AXIS0070 
C ON WHICH THE LABEL IS TO BE WRITTEN AXIS0080 
C SI IS THE LENGTH OF THE AXIS AXIS0090 
C THETA IS THE ANGLE (IN DEGREES) AT WHICH THE AXIS IS DRAWN AXISOlOO 
C YMINl IS THE MINIMUM VALUE OF THE DATA TO BE PLOTTED ON AXISOIIO 
C THIS AXIS AX1S0120 
C DYl IS THE CHANGE IN VALUE PER INCH OF THE DATA AXIS0130 
C AX1S01*0 
C SYSAOOIO 

C THIS ROUTINE HAS BEEN CHANGED FOR SYS 21 THE DD80A COMPATABILITY SYSA0020 
C PACKAGE SYSA0030 
C THOSE STATEMENTS THAT ARE ADDITIONS WILL HAVE THE SYSAOCO 
C SEOUENCE NUMBERS SYSAXXXX SYSA0050 
C THOSE STATEMENTS THAT HAVE BEEN CHANGED WILL HAVE THE SYSA0060 
C SEQUENCE NUMBERS AXISXXX* SYSA0070 

SYSA0080 
DIMENSION LABEL 12) AXIS0150 
CATA (LABEL =10H(X10 )) , (ANGLE = 1772<,35750650<,51B) , AX1S0160 

X (BIGMAX = 9999.99), ( NFMT = 2HI6), (LFMT = ',HF7.2) AXIS0170 
SYSA0090 

DATA (IFF=0),(TL^O.I),(TE=0.2143),(C1=0.2).(C2=0.05),(MV=0) SYSAOIOO 

X(HN=0.1),(C3=0.36),(TD=1.0) SYSAOllO 
AXIS0180 

IF ( IFF .LT. 0 ) GO TO 100 SYSA0120 
IFF=-ltCALL DCCCKEY ( ID ) SYSA0130 
IF ( ID .LT. 0 ) GO TO 110 SYSAOl'.O 
TL = 0.06$TE=1.20»Cl = 0.16JC2 = 0.a7lHN = 0.1',$MV=-l SYSA0150 

100 IF 1 ID .LT. 0 ) GO TO U O tlctnjt^ 
IF ( THETA .EC. 0 ) GO TO 101 SYSA0170 

c 

MV = 0 

TD=1.0HE = 0.92»GO TO IO* 

103 TD=0.92tTE=0.92 
I C IF ( NC .GE. 0 ) 

IF ( Yl .GE. 0.21) 
105 IF 

TO=1.0tTE=0.OlGO TO 107 

SYSAOIBO 

IF ( THETA .EO. 90.0 ) GO TO 105 , SYSA0190 

TD=1.0»TE-0.0$G0 TO 109 ^ ^ ^ " ? ? ° 
SYSA0210 

101 IF ( Xl»Sl .LE. 10.0 ) GO TO 102 P c * ° " ? 
MV=-l»SIZEA=10.0-Xl»SIZES=Sl-SIZEA»N=SIZEA+0.5tTD-1.0tTE=1.20 SYSA0230 

102 MV=0 SYSA0260 

IF ( Xl+Sl .GT. 9.0 ) GO TO 103 olctn^In 
S TSAU^DU 
SYSA0290 
SYSA0300 

GO TO 109 SYSA0310 
GO TO 109 SYSA0320 

( Yl+Sl .GT. 9.0 ) GO TO 106 ^^^*2?^^ 
SYSA03'>0 
SYSA0350 

106 TD=0.92tTE=0.92 cvc»n^7n 
107 IF ( NC .LT. 0 ) GO TO 109 SYSA037g 

IF ( XI .GE. 0.21 ) GO TO 109 SYSA0380 
108 C3=-0.11»G0 TO n o SYSA0390 

^- "-•» VATolTo 
n o NAC = XABSF (NC) AXIS019* 

SYSA0'>20 
SIGN = 1.0 AX1S0200 
IF ( NC .LT. 0 ) SIGN = -1.0 AXIS0210 
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TH = THETA • ANGLE A J I S 0 2 3 0 
S = S I 
CTH = COSF (TH) 

AXIS02'>0 

STH = SINF (TH) A x ' l S 
DY = DYl 
YMIN = YMINl 
X = X I 
XB = X 
Y = Y l 
YB = Y 

IF ( MV .GE. 0 ) 

TN = N 

AXIS0270 
AXIS0280 
AXIS0290 
AXIS0300 
AXIS0310 
SYSAO',30 

N=S*0.5 AXIS032. 
SYSAO'i'.O 
AXIS0330 
AXIS0340 

DRAW AXIS AND TIC MARKS EVERY INCH tiIoS^!o 
AX IS0360 
SYSA0't50 
AXIS037« 
AXIS038* 
SYSA0<,60 

CALL PLOT (XA, YA, 3) AXIS0381 

XA = XB - ( TL • SIGN ) • STH 
YA = YB + ( TL • SIGN ) • CTH 

DO 10 I = 1, N 
CALL PLOT ( XB, YB, 2) 

XC - XB » CTH 
YC = YB t STH 

XA = XA t CTH 

c 

c 

C 

C 

c 

c 

10 

15 

20 

25 

CALL PLOT 1 XA, YA, 

XB = XC 
YB = YC 

CONTINUE 

CALL PLOT (XB, YB, 21 

ABSV = YMIN t ( DY • 
IXP = 0 
IF ( DY .E(J. 0 ) 
IF ( DY .LT. 100.0) 
DY = DY / 10.0 
ABSV = ABSV / 10.0 
IXP = IXP + 1 
GO TO 15 
IF ( DY .GE. 0.01 ) 
DY = OY • 10.0 
ABSV = ABSV • 10.0 
IXP = IXP - 1 
GO TO 20 

XA = XB - ( ( SIGN » 
YA = YB + ( ( SIGN • 

3) 

TN) 

Cl 
Cl 

GO 
GO 

GO 

) 
) 

TO 25 
TO 20 

TO 25 

- C2 
- C2 

AXIS0390 
AXIS0400 
AXISOAIO 
AXIS0A20 

CALL PLOT ( XC, YC) AXIS0430 
AX I SO',40 

YA = YA • STH AXIS0450 
SYSA0470 
AXIS0',6« 
SYSA0480 
AXISO',70 
AXIS0480 
AXISO',90 
SYSA0490 
SYSA0500 
SYSA0510 
AXIS0500 
AXIS0510 
AXIS0520 
AXIS0530 
AXISOS^O 
AX1S0550 
AXIS0560 
AXIS0570 
AXIS0580 
AXIS0590 
AXIS0600 
AXIS0610 
AXIS0620 
AXIS0630 
SYSA0520 

) • STH - TE • CTH AXIS06',' 
) • CTH - TE • STH AXIS065* 

SYSA0530 
BIGNO = ^<AX1F ( ABSV, YMIN, -YMIN ) AXIS0660 

30 IF ( BIGNO .LE. BIGMAX ) GO TO <,0 AXIS0670 
CY = OY / 10.0 AXIS0680 
ABSV = ABSV /lO.O AX1S0690 
IXP = IXP • 1 AXIS0700 
BIGNO = BIGNO / 10.0 AXIS0710 
GO TO 30 • AXIS0720 

SYSA05',0 
40 IF ( MV .GE. 0 ) GO TO U l SYSA0550 

CALL DSAXIS ( Yl,SI2ES,THETA,ABSV,DY,NC)«ABSV=ABSV-DY SYSA0560 
U l N = N • 1 t MV AXIS073* 

SYSA0570 
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c 

CO 50 I = 1, N AXIS0740 
C SYSA0580 

CALL NUMBER ( XA, YA, HN , ABSV, THETA, LFMT) AXIS075» 
C SYSA0590 

ABSV = ABSV - OY AXIS0760 
C SYSA0600 

XA = XA - CTH«TD AXIS077* 
YA = YA - STH»TD AX1S078* 

C SYSA0610 
50 CONTINUE AX1S0790 

C AXIS0800 
C DRAW THE LABEL AXIS0810 
C AX1S0820 

TNC = NAC +7 AXIS0830 
C SYSA0620 

XA = X • ( ( S / 2.0 ) - ( 0.06 • TNC ) ) • CTH - STH • AXISOS'.O 
1 (- 0.07 • SIGN • C3 ) AXIS085' 
YA = Y + ( ( S / 2.0 ) - ( 0.06 • TNC ) I • STH » CTH • AXIS0860 

1 (- 0.07 • SIGN • C3 ) AXIS087' 
C SYSA0630 

CALL SYMBOL ( XA, YA, 0.14, IB, THETA, NAC) AX1S0880 
Q AXIS0890 

IF (IXP .EO. 0) RETURN AXIS0900 
AXIS0910 

XA = XA + ( CTH • ( TNC - 6.0 ) • 0.12 ) AXIS0920 
YA = YA • 1 STH • ( TNC - 6.0 ) • 0.12) AXIS0930 

CALL SYMBOL ( XA, YA, 0.14, LABEL, THETA, 10) AX1S0940 
XA = XA • 0.60 • CTH - 0.07 • STH AXIS0950 
YA = YA • 0.48 • STH * 0.07 • CTH AXIS0960 

CALL NUMBER ( XA, YA, 0.1, IXP, THETA, NFMT) AXIS0970 
END AX1S0990 

3) Subroutine SCALE 

SUBROUTINE SCALE (X, NI, SI, XMINl, DXl, Kl) SCALEOIO 

SCALE020 

X IS THE NAME OF THE ARRAY TO BE SCALED SCALE030 
NI IS THE NUMBER OF DATA POINTS IN THE ARRAY SCALE040 
SI IS THE LENGTH OVER WHICH THE QATA IS TO BE SCALED SCALE050 
XMINI IS THE LOCATION IN WHICH THE ADJUSTED MINIMUM VALUE QF SCALE060 

X WILL BE STORED SCALE070 
0X1 IS THE LOCATION IN WHICH THE ADJUSTED CHANGE IN VALUE S C A L E O B O 

PER INCH OF X WILL BE STORED SCALE090 
K IS THE REPEAT CYCLE OF A MIXED ARRAY (NORMALLY ONE) SCALEIOO 

SCALE 110 
SCALEi20 
SCALE130 
SCALE140 
SCALE150 
SCALE160 
SCALE170 
SCALE180 
SCALE190 

DIMENSION X d ) 

S =• SI 
K = Kl 
NP = K • NI 
DX = 0 
XMAX = X d l 
XMIN = XMAX 

DO 10 I = 1, NP, K c r M F ? ? 0 
IF ( XMAX .LT. X(l) ) XMAX = Xlll cr. c,in 
IF ( XMIN .GT. X(I) ) XMIN = X d ) SCALE2<;0 

10 CONTINUE SCALE230 

SCALE240 

TX = ( XMAX - XMIN ) / S SCALE250 
IF ( TX .GT. 0 ) GO TO 30 SCALE260 
DX = 1.0 5CALE270 
XMIN = XMIN - 0.5 SCALE280 
GO TO 65 SCALE290 

SCALE300 
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30 lOX = ALCGIO ( TX ) SCALE320 
IXMN = XMIN . (10.0 .. .-IDX. . CA |320 
IF ( XMIN .LT. 0 ) IXMN - IXMN - 1 srALE340 
IF ( XMIN . EO. 0 ) GO TO 35 SCALE340 XMIN = IXMN • ( 10.0 •• IDX ) IcALES^O 

35 TX = ALOGIO ( (XMAX - XMIN) / S ) SCALfc360 
IDX = TX 

SCALE370 
SCALE380 

?"*" : „ " " , r. V..V , SCALE390 TX = 10.0 •• ( TX - XMAX ) 
XMAX = 1.0 

40 IF ( TX - 1.0 ) 45, 60, 50 
45 TX = TX • 10.0 

IDX = lOX - 1 
GO TO 40 

SCALE400 
SCALE410 
SCALE430 
SCALE430 
SCALE440 
SCALE450 
SCALE460 
SCALE470 

50 XMAX = 2.0 
IF ( TX .LE. 2.0 ) 
XMAX = 4.0 
IF ( TX .LE. 4.0 ) 
XMAX = 5.0 ,,,,,,,„ 
IF ( TX .LE. 5.0 ) GO TO 60 cr.^^^^o 

""̂^ = 8.0 l^c^lll°c 
IF ( TX .LE. 8.0 ) GO TO 60 !,!,„;„ 

GO TO 60 SCALe480 
SCALE490 

GO TO 60 SCALE500 
SCALE510 

XMAX = 10.0 SCALE550 

60 DX = XMAX • ( 10.0 •• IDX ) ^"'""^° 
-. SCALE570 

65 DO 70 I = 1, NP, K cr4l"fS9n 
X(I) = ( X d ) - XMIN ) / DX SCALE590 

70 CONTINUE cr?l"ej?n 
(. SCALE610 

100 DXl = DX SCALE620 
XMINl = XMIN SCALE630 
^ftCl SCALE640 

j . P r o g r a m GRAPH 

This p r o g r a m plots the c u r v e Y = 2*X for a f i r s t - q u a d r a n t set of 

a x e s . The CALL P L O T S rout ine m a y a p p e a r a n y w h e r e in the p r o g r a m , ex­

cept that it mus t come before all the o the r C a l C o m p C A L L s t a t e m e n t s . A 

plot of th is i s shown in F ig . E . l l . 

PROGRAM GRAPH 
DIMENSION D A T A ( 1 0 2 4 ) , X ( 2 0 0 ) , Y ( 2 0 0 ) , Z ( 2 0 0 ) 

95 READ 1 , N , ( X ( I ) , I = 1 , N ) 
1 FORMATI I5 / (5F10.01) 

I F ( E O F , 6 0 ) 9 0 , 9 5 
90 PRINT 5 

5 FORMAT(55X,«X VALUE*) 
PRINT 6 , ( X ( I I , l - l , N ) 

5 F0RMAT(30X/ (5F10.0) ) 
CALL PLOTS(OATA,1024,101 
DO 3 1=^1,N 
Y( l ) = 2 . 0 « X I I ) 
Z ( I ) = Y ( 1 ) 

3 CONTINUE 
PRINT 7 

7 FORMATI55X,'Z VALUE*) 
PRINT 8 , ( Z ( I ) , 1 = 1 , N ) 

8 FORMAT(30X/(5F10.0) ) 
CALL SCALE(X,100 ,10 .0 ,XMIN,DX,1 ) 
CALL SCALEIY,100,10.0,YMIN,DY,1) 
CALL AX1S(0.0,0.0,7HX VALUE,-7,10.0,0.0,XMIN,DX) 
CALL AXIS(0.0,0.0,7HY VALUE,7,10.0,90.0,YMIN,DY) 
CALL LINE(X,Y,100,1) 
CALL END PLOT 
END 
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1(0.00 50.00 
)( VRLUE 

Fig. E.ll . Plot Generated by Program GRAPH 
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k. Program TEST 1 

This program il lustrates the plotting of the curve Y=SINX. It 
uses the four-quadrant set of axes that touch the main reference frame. 
It also il lustrates CALL SYMBOL routines for both the Hollerith and BCD 
cases The two arrays X(l) and Y(l) may be printed, after the CALL SCALE 
routine, but their values will have been converted to page dimensions. How­
ever, this may be useful for debugging purposes. A plot of Y = SINX, as gen­
erated by program TEST 1 is shown in Fig. E.12. 

PROGRAM TESTl 

DIMeNSION DATAl10 24),X(2601fV1260)tA«26))tB(2ft0 I 

CALL PLOTSIDATA, lOZ'ti 101 

.3=-6.4 
DO 1 1=1,129 
0=0+0.1 
XI I )=0 
A( 1 ) = X( 1) 
Y( I ) = SINF(X( D) 
8( 1 )=Y( I) 
CONTINUfc 
CALL SCALE(X,129,lO.C,XMlN.OX.n 
CALL SCALE(Y,129,10.0,YMIN,0Y,1> 
CALL AXISIO.O.^.O,12HX VALUE ,-12,10.0,0.0,XMIM,DX) 
CALL AX1S(3.5,0.0,12HY VALUE ,12,13.0,90.1,YMlN,UY) 

DO 2 1=1,129 
CALL SYMBOL(XI I),Y(I),0.14,3»0.,f-1) 
CONTINUE 
CALL LI.NE(X,Y,129, 1) 
CALL SYMBOL(2.0,2.5,0.1A,6HY=SINX,0.0,6> 
CALL SYMBOL ( 2 . 0 , 3.0,0 . 14, 5HTE STl , 0.'̂  ,*^) 
PRINT 3 
F0RMAT(55X,»Y=SINX«//(14X,»X»,19X,»Y»,2(19X,»X«,19X,•¥•))) 
PRINT 4,(A( n , B ( I ) , 1 = 1,129) 
F0RMAT(6(10X,F10.5I) 
CALL END PLOT 
ENO 
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U.OO 13.00 

Fig. E.12. Plot Generated by Program Test 1 
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1. Program TEST 3 

This program is similar to program TEST 1 except that the 

curve is rotated. The program shows that the Hollerith message in CALL 

AXIS may contain blank characters . This is useful in that the respective 

messages will not overlap. A further point is that only those variables 

that are to be plotted and scaled (i.e., XPMIN, YPMIN, DXP, and DYP) are 

to be used in the CALL routines. A plot of Y = SINX rotated 45° as gener­

ated by program TEST 3 is shown in Fig. E.13. 

PROGRAM TEST3 
DIMENSION DATA(I02'V),X(26Ol,VI26O),XP(26O),YP(26C) ,A1260) ,rM260l 

1C(260),n(260) 
CALL PLOTS(DATA,1024,101 
0=-6.4 
ANG=O.14169)/4.0 
00 1 1=1,129 
0 = 0+0. I 
XI I 1 = 0 
A( 1 ) = X( I ) 
Y( I ) = S1NF(X( I ) ) 
B( 1 )=Y( I) 
XP( I )=X( I)»COSF(ANG) + Y( I)»SINF|ANG) 
C{ I l=XP(I) 
YPi I ) = Y ( I ) » C O S F ( A N G ) - X ( H ' S I N F t A N G ) 
D( 1 ) = Y P ( 1 ) 

L CONTINUE 
CALL S C a L e ( X P , 1 2 9 , 1 0 . 0 , X P M I N , D X P , 1 1 
CALL S C A L E ( Y P , 1 2 9 , i 0 . 0 , Y P M l N , O Y P , 1 1 
CALL A X 1 S ( 0 . 0 , 5 . 0 , 1 2 H X VALUE , - 1 2 , l u . 0 , u . J , X P M 1 N , n x c ) 
CALL A X I S ( 5 . 0 , 0 . 0 , 12HY VALUE , 1 2 , 1 0 . 0 , 9 0 . i ; , YPMI iJ ,DYP ) 
00 2 1=1,129 
CALL SYMBOL{XP( I ), YP( I) ,0.14,3D,0 .0,-1 ) 

; coNfiNUt 
CALL LINE(XP.YP,129,1) 
CALL SYMOOLl 1.5,3.0,0. 14, bHTE ST3 , U. , •) ) 
CALL SYMBOL( 1 .i>, 2 . 5 , 0. 14, 6HY = Sl NX ,0. •; , 6) 
CALL SYMBOL! 1.5,2.0,0.14, lei^lRUTATEO 4S OEGREES, .L,ia) 

PRINT 3 

J FORMAT(//3(5X,»XNORM.,5X,»XROTE»,5X,»YNORM.,5X,»YRUlt«I//) 
PRINT 4,(A(l),C(n,Bll),DIII,t=l,129) 

i FORMAT! 12(F10.5)) 
PRINT 5 

> F0RMAT(//55X,«ALL DONE*//) 
CALL END PLOT 
END 
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) H H 4-H-f 

TEST3 

•f=SINX 

ROTBTED 45 DEGREES 

- l . Q G O-QQ 

X VRLU^ 
3.00 H.IX) S.00 

+->-l I I I I I I I I 

Fig. E.13. Plot Generated by Program TEST 3 
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m. Program TRANSGRF 

This program also generates a rotated sine curve. However, the 
important difference between this program and the previous one is that the 
four-quadrant set of axes does not touch the main reference frame. This 
technique allows the programmer to plot several graphs, on different sets 
of axes, with respect to the same basic reference frame. A plot of the re ­
sult is shown in Fig. E.14. 

PROGRAM TRANSGRF 
DIMENSION D4TA(1024),X(300I,Y1300),XP(300),YP1300),TYP(300) 
CALL PLOTSIOATA,1024,101 
R=-6.4 
ANG=(3.141591/4.0 
DO 100 1=1,129 
R=R»0.1 
XI I)=R 
Y(11-SINF(X111I 
XP(I)"X1I)»COSF(ANG)*Y(I)«SINF1ANG) 
YP(I)=Y11|,COSFIANG)-X(I)»SINF1ANG) 

100 CONTINUE 
CALL SCALE(XP,129,5.0,XPMIN,DXP,11 
CALL SCALElYP,129,5.0,YPMIN,DYP,1) 
CALL AX1S(0.0,5.0,17HX VALUE 
CALL AX1S(2.5,2.5,17HY VALUE 
DO 300 1=1,129 
TYP(I1=YP(I)*2.5 

300 CONTINUE 
CALL SYMB0L10.5,3.5,0.14,6HY=SINX,0.0,6) 
CALL SYMBOL(0.5,3.0,0.14,18HROTATED 45 DEGREES,0.0,1 8) 
DO 200 1=1,129 
CALL SYH60LlXP(I),TYP(l),0.1'i,3,0.0,-l) 

200 CONTINUE 
CALL L I N E ( X P , T Y P , 1 2 9 , 1 ) 
CALL END PLOT 
END 

- 1 7 , 5 . 0 , 0 . 0 , X P M I N , O X P ) 
1 7 , 5 . 0 . 9 0 . 0 , Y P M I N , D Y P ) 

4++FHtHH^u^ 

o 

-3.00 - 1 . 
X VfiLUE 

T=SINX 

ROTfiTED 45 DEGREE 

m+Ht 

V 
^iiiiiiii 

Fig. E.14. Plot Generated by Program TRANSGRF 
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n. Program TRLINE (TEST 2) 

This program is a plot of a straight line on a four-quadrant set 
of axes that does not touch the main reference frame. However, this pro­
gram shows the value of plotting only every third point of each ar ray . This 
technique is useful if the points of the a r rays a re very close together. A 
plot of the result is shown in Fig. E. 1 5. 

PROGRAM TRLINE 
DIMENSION DATA(3000),X(700),Y(700),TY(7O0) 
CALL PLOTS(OATA,1024,10) 
R=-10.1 
DO 1 1=1,201 
R=R+0.1 
XI I)>R 
Y(1)=X( I ) 
CONTINUE 
CALL SCALE(X,201,5.0,XMIN,DX,3) 
CALL SCALE(Y,201,5.0,YMIN,DY,3) 
CALL AXIS(0.0,5.0,17HX VALUE 
CALL AXIS(2.2,2.8,17HY VALUE 
DO 2 1=1,201 
TY(I)=Y(I)+2.8 
CONTINUE 
CALL SYMeOL(0.0,7.0,0.14,9HY(I)=X(I),0.0,9) 
CALL SYMBOL(0.0,6.0,0.14,13HTRL1NE(TEST2I,0.0,13) 
00 3 1=1,201,3 
CALL SYMBOL(X(I),TY(I),0.14,3,0.0,-1) 
CONTINUE 
CALL LINE(X,TY,67,3) 
CALL END PLOT 
END 

17,5.0,0.0,XMIN,OX) 
-17,5.0,90.0,YMIN,DY) 

T(I)=XII) 

9.0Q 14.00 
1 I 

Fig. E.15. Plot Generated by Program TRLINE 
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o. Program COMBGRAF 

This program il lustrates the plotting of three individual curves , 
Y=SINX, Y = X, and Y=SINX rotated 45° from the negative X-axis . Note the 
change of the basis reference frame via the CALL PLOT routine. It shows 
that each plot is independent of the others once the CALL PLOT routine has 
set the new reference frame. The resulting plots are shown in Figs. E.16-
E.18. 

PROGRAM COMBGRAF 
DIMENSION DATAl1024),X(260),Y(260),T(100),2(100),V(260),W(260), 

1VP(260),WP(260) 
CALL PL0TS(DATA,1024,10) 
C=-6.4 
00 1 1=1,129 
a=o*o.i 
X(I)=0 
Y(I)=SINF(X(I)) 

1 CONTINUE 
CALL SCALEIX,129,10.0,XMIN,OX,1) 
CALL SCALEIY,129,10.0,YMIN,OY,1) 
CALL AXIS(0.0,5.0,17HX VALUE ,-17,10.0,0.0,XMIN,DX) 
CALL AX1S(3.5,0.0,17HY VALUE ,17,10.0,90.0,YMIN,DY) 
DO 2 1=^1,129 
CALL SYMBOL IX( I),Yd),0.14,3,0.0,-1) 

2 CONTINUE 
CALL LINE(X,Y,129,1I 
CALL SYMeOL(2.0,2.5,0.14,6HY=SINX,0.0,6) 
CALL PL0Td5.0,0.0,-3) 
R=-0.5 
00 10 1=1,10 
R=Rt0.5 
T(I)=R 
Z(I)=T( I ) 

10 CONTINUE 
CALL SCALE(T,10,5.0,TMIN,DT,1) 
CALL SCALE(Z,10,5.0,ZM!N,DZ,1) 
CALL AXIS(0.0,0.0,7HX VALUE,-7,5.0,0.0,TMIN,DT) 
CALL AXIS(0.0,0.0,7HY VALUE,7,5.0,90.0,ZMlN,DZ) 
DO 20 1=1,10 
CALL SYMeOL(T( I 1,Z( 11,0.14,3,0.0,-1) 

20 CONTINUE 
CALL LINE(T,Z,10,1) 
CALL SYMBOL (3. 0,1. 0,0.14,9HY( I ) = X d ) ,0.0 , 9 ) 
CALL PL0T(15.0,0.0,-3) 
S=-6.4 
ANG=(3.141591/4.0 
DO 100 1=1,129 
S=S+0.1 
VI I)=S 
W( I) = SINF(V(I ) ) 
VP( l)=V( I)»COSF(ANG)<-W( I )«S1NF(ANG) 
WPl I )=W(1)»COSF(ANG)-V(I)>SINF(ANG) 

100 CONTINUE 
CALL SCALElVP,129,10.0,VPMIN,DVP,1) 
CALL SCALE(WP,129,10.0,WPMIN,0WP,1) 
CALL AXIS(0.0,5.0,17HX VALUE ,-17,10.0,0.0,VPMIN,DVP) 
CALL AXIS(5.0,0.0,17HY VALUE ,17,10.0,90.0,WPMIN,DWP) 
00 200 1=1,129 
CALL SYMBOL(VP(I),WPlI),0.14,3,0.0,-1) 

200 CONTINUE 
CALL LINE(VP,WP,129,1) 
CALL SYMBOL(I.5,2.5,0.14,6HY=SINX,0.0,6) 
CALL SYMeOL(1.5,2.0,0.14,l8HROTATED 45 DEGREES,0.0,18) 
CALL END PLOT 
ENC 
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Fig. E.16. Plot Generated by Program COMBGRAF for Y - SINX 
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1 r 
0.00 1.00 2.00 

X VALUE 
3.00 4.00 S.00 

Fig. E.17. Plot Generated by Program COMBGRAF for Y = X 
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-H-+-H-M-

T=SINX 

ROTRTED 45 DEGREES 

2.00 3.00 H.ra s.00 

>t-H I I I I i I I I 

Fig. E.18. Plot Generated by Program COMBGRAF for Y = SINX Rotated 45° 
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A P P E N D I X F 

Spec i f i ca t ions for I npu t /Ou tpu t D r i v e r s for 
the SCOPE Moni to r on the C O N T R O L DATA 3600''' 

Rona ld F . Krupp 

1. In t roduc t ion 

F o r any C D C - 3 6 0 0 p e r i p h e r a l dev i ce whose da ta f o r m a t o r o p e r a t i o n s 
a r e not c o m p a t i b l e with m a g n e t i c t a p e s , the SCOPE m o n i t o r r e q u i r e s a 
s p e c i a l input-output+t rou t ine c a l l e d a d r i v e r . Th i s a p p e n d i x g i v e s the 
s p e c i f i c a t i o n s for a g e n e r a l d r i v e r and the c h a n g e s to SCOPE tha t a r e n e c e s ­
s a r y to inc lude a d r i v e r in the s y s t e m . This append ix should be c o n s i d e r e d 
an addi t ion to the pub l i ca t i ons l i s t e d in Sec t ion 5 of th i s a p p e n d i x . The 
i n f o r m a t i o n in th is append ix r e f l e c t s d r i v e r r e q u i r e i n e n t s in CDC S C O P E , 
v e r s i o n 6 . 1 . E q u i p m e n t n u m b e r s given r e f e r to e q u i p m e n t a v a i l a b l e 
t h rough C o n t r o l Data C o r p o r a t i o n . 

A d i a g r a m of SCOPE l / O p r o c e s s i n g is shown in F i g . F . l . 

'Originally published for internal distribution only as ANL-AMD Technical Memorandum No. 119 
(Feb 1966). 

ttThe standard abbreviation, I/O, is used for input-output throughout this report. 
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Action t&Xen 

Unit buay (t-l) 

llequest made 
while inter­
rupt system 
was active 

Interrupt for Just-
completed operation 
is held. I/O stack 
is processed. Check 
unit for availability. 

Channel not available Peject 
re(^uest 

a = availability Indicator I p^ y^j^ status Table 
b = busy indicator J 

Fig. F.l. Diagram of SCOPE I/O Processing 
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2. D r i v e r Spec i f ica t ions 

A d r i v e r i s n o r m a l l y a c l o s e d s u b r o u t i n e wi th exac t l y one e n t r y 
poin t . Since SCOPE e n t e r s a d r i v e r via a Bank R e t u r n J u m p i n s t r u c t i o n , 
the f i r s t execu tab le i n s t r u c t i o n m u s t i m m e d i a t e l y follow the e n t r y po in t . 

SENTRY is the only e x t e r n a l symbo l tha t a d r i v e r c a n r e f e r e n c e , 
but , in g e n e r a l , one should not execu te SCOPE c a l l s wi th in a d r i v e r . 

N o r m a l l y , no a c c e s s to RESIDENT wil l be needed s ince S C O P E 
f u r n i s h e s the following i n fo rma t ion in the A and Q r e g i s t e r s when t r a n s f e r ­
r ing to a d r i v e r : 

A r e g i s t e r E U CH LUN F P B CWA 

47 45 44 24 23 18 17 15 14 

Q r e g i s t e r c A4 F M J R F IB LA 

47 46 45 44 38 37 19 18 17 15 14 

H e r e 

E = E q u i p m e n t n u m b e r f rom the Ava i l ab l e E q u i p m e n t T a b l e (AET) 

U = Unit n u m b e r f rom the A E T 

CH = Channel ava i l ab le for u s e by th is e q u i p m e n t 

LUN = L o g i c a l uni t n u m b e r u s e d in the ca l l 

F = SCOPE ca l l code . The SCOPE c a l l s with t h e i r c o r r e s p o n d i n g 
codes that c a u s e an e n t r y into a d r i v e r a r e l i s t e d in the 
following table : 

SCOPE ca l l 

READ 
WRITE 
RE9^T 
WE(7iT 
BSPR 
B S P F 
REWIND 
UNL^^AD 
SKIP 
ERASE 
M A R K E F 

Code (in oc ta l ) 

1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
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PB - P rogram bank from which the request was given 

CWA = Control word address 

C = 1, connect needed 

A 0 = AET ordinal of the physical unit 

FM = Format bits from the Running Hardware Table (RHT) 

The format bits are set by executing a SCOPE MODE 
request . The MODE request mnemonics and the cor re ­
sponding format-bit settings are given below: 

BIN 
BCD 
L.(^ 
HI 
HY 

XXO 
XXI 
OIX 
lOX 
I I X 

Initially, the format bits are 000, which is interpreted by 
SCOPE as BINARY with density set manually at the tape 
unit. Once a density MODE call, L^, HI or HY, has been 
executed there is no way to return to a OOX format. 

The format bits may be used as special signals to a driver, 
for example, to pack the data received from a device into a 
par t icular form. 

J = Reject increment 

RF = Reject flag 

If the request is rejected, then for 

ro, control is given to the reject address "1 
~ l l , the job is abandoned J 

IB = Interrupt address bank 

IA = Interrupt add re s s . 

Fur ther references to RESIDENT can be made by using absolute 
add res ses . If a dr iver produces a Bounds Fault, the Bounds Fault interrupt 
must be cleared. 

SCOPE enters a dr iver in Interrupt Mode, i .e. , with the interrupt 
system deactivated; therefore a dr iver will not be interrupted. A driver 
p rocesses a SCOPE request by performing the following tasks: 
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a. In i t i a l i z ing 
b . Connec t ing the E q u i p m e n t 
c . P r o c e s s i n g the U s e r ' s R e q u e s t 
d. T r a n s l a t i n g the Data for C o r e - t o - D e v i c e T r a n s m i s s i o n 
e . Checking the l / o C o n t r o l Word 
f. Modifying the I n t e r r u p t Tab le (ITAB) 
g. Readying the E q u i p m e n t 
h . In i t ia t ing the l / o O p e r a t i o n 
i . R e t u r n i n g Con t ro l to SCOPE 
j . R e j e c t P r o c e s s i n g 
k. E r r o r P r o c e s s i n g 
1. E x t e r n a l E q u i p m e n t I n t e r r u p t P r o c e s s i n g 
m . Abor t ing a Job 

T h e s e t a s k s a r e d e s c r i b e d in the following p a r a g r a p h s . 

a. In i t i a l iz ing 

All index r e g i s t e r s the d r i v e r u s e s (and the D r e g i s t e r , if i t i s 
used) m u s t be saved and r e s t o r e d . 

If the channe l , equ ipmen t , and uni t n u m b e r s a s s o c i a t e d wi th the 
p e r i p h e r a l dev ice a r e fixed ( i . e . , wi l l n e v e r change) , they m a y be a s s e m b l e d 
into the l / o i n s t r u c t i o n s . O t h e r w i s e , the d r i v e r m u s t u s e the p a r a m e t e r s 
g iven in the A r e g i s t e r to se t up the I /O i n s t r u c t i o n s . 

b . Connec t ing the E q u i p m e n t 

The d r i v e r should n o r m a l l y c o n n e c t the e q u i p m e n t . ' When a 
Connec t i n s t r u c t i o n is execu ted , m o s t e q u i p m e n t wi l l s end a r e p l y o r r e j e c t 
s igna l back to the data c h a n n e l . Some d e v i c e s (for e x a m p l e , the 3692 T y p e ­
w r i t e r ) a r e incapab le of r e spond ing ; for e q u i p m e n t of th i s type , the d r i v e r 
m u s t a s s u m e s u c c e s s f u l connec t ion . The p r o c e d u r e for handl ing r e j e c t s 
i s d e s c r i b e d u n d e r R e j e c t P r o c e s s i n g , p a r a g r a p h j be low . 

A r e j e c t on a Connec t i n s t r u c t i o n wil l o c c u r u n d e r one o r m o r e of 
the following cond i t ions : 

1) Channe l Busy . The s e l e c t e d channe l i s c u r r e n t l y p e r f o r m i n g 
a READ or W R I T E . 

2) F a l s e R e f e r e n c e . The r e f e r e n c e d e q u i p m e n t or uni t is not 
a t t a c h e d to that channel or does not have i t s power t u r n e d on . 

3) U n i t U n a v a i l a b l e . T h e u n i t i s c u r r e n t l y b e i n g u s e d b y a n o t h e r 
s o u r c e . T h i s c a n o n l y o c c u r if t h e e q u i p m e n t i s m u l t i c h a n n e l e d . 

If the SCOPE call is not a request for data transmission, the driver may be programmed to set the Status Reply 
Bits arbitrarily without connecting the equipment (see Returning Control to SCOPE, paragraph i below). If the 
equipment is connected and control is returned while the channel is busy, SCOPE will set the Status Reply 
Bits from the dynamic channel status. 
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c . P r o c e s s i n g the U s e r ' s R e q u e s t 

S ince the SCOPE c a l l s a r e m e r e l y s i g n a l s to the d r i v e r indica t ing 
tha t a p a r t i c u l a r o p e r a t i o n is to be p e r f o r m e d , one need not a d h e r e to the 
l i t e r a l m e a n i n g of the c a l l , but it i s a d v i s a b l e to t r e a t the READ r e q u e s t a s 
a d e v i c e - t o - c o r e t r a n s m i s s i o n of data and a WRITE r e q u e s t as a c o r e - t o -
dev i ce t r a n s m i s s i o n . 

Some c a l l s m a y be u s e d to r e q u e s t s p e c i a l o p e r a t i o n s in which 
no da t a a r e t r a n s m i t t e d ; for e x a m p l e , a d r i v e r w r i t t e n for a c a t h o d e - r a y -
tube c a m e r a m i g h t i n t e r p r e t the M A R K E F ca l l a s a r e q u e s t to advance the 
f i lm one f r a m e . 

All c a l l s tha t a r e not u s e d for da ta t r a n s m i s s i o n o r spec i a l 
o p e r a t i o n r e q u e s t m a y be i g n o r e d (see Re tu rn ing C o n t r o l to SCOPE, p a r a ­
g r a p h i be low) , o r they m a y be t r e a t e d as i l l ega l r e q u e s t s to c a u s e the job 
to be a b o r t e d . 

d. T r a n s l a t i n g the Data for C o r e - t o - D e v i c e T r a n s m i s s i o n 

F o r s o m e e q u i p m e n t , a d r i v e r m a y have to t r a n s l a t e the data 
into a s p e c i a l f o r m a t . 

A buffer a r e a i n t e r n a l to the d r i v e r m a y be u s e d to hold the 
t r a n s l a t e d da ta d u r i n g t r a n s m i s s i o n . Using an i n t e r n a l buffer wil l r e q u i r e 
that: 

1) The n u m b e r of w o r d s t r a n s m i t t e d u n d e r one SCOPE ca l l be 
l i m i t e d by the nvimber of w o r d s tha t the bu l fe r can hold, or 

2) The d r i v e r r e t a i n c o n t r o l unt i l a l l of the data h a s been 

t r a n s l a t e d and t r a n s m i t t e d , o r 

3) The d r i v e r modify the I n t e r r u p t Tab le to r e g a i n c o n t r o l 
at the end of e a c h t r a n s m i s s i o n unt i l a l l the da ta have been t r a n s l a t e d and 
t r a n s m i t t e d ( s ee Modifying the I n t e r r u p t Tab le (ITAB), p a r a g r a p h f be low) . 

A n o t h e r m e t h o d of t r a n s l a t i o n u s e d in c o r e - t o - d e v i c e t r a n s ­
m i s s i o n i s to s t o r e the t r a n s l a t e d da ta into the o r i g i n a l da ta c e l l s and w r i t e 
f r o m t h e s e l o c a t i o n s . If t h i s m e t h o d i s u s e d , the da ta wi l l be in the t r a n s ­
l a t e d f o r m when c o n t r o l i s r e t u r n e d to the u s e r , u n l e s s the d r i v e r r e t a i n s 
c o n t r o l o r m o d i f i e s the I n t e r r u p t T a b l e to r e g a i n c o n t r o l a t the end of the 
t r a n s m i s s i o n to r e s t o r e the da ta to the o r i g i n a l f o r m . 
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e. Checking the l / o Control Word 

The l / o Control Word may have to be res t r ic ted not only in 
word count, as mentioned above, but in the types of Control Words that 
can be used. For example, an I^TR Control Word cannot be used when 
reading from the 3632/828 Disk File since the Disk File sends an End of 
Record signal to the data channel after reading each 32-word sector; 
only one sector would be read, no matter how large the word count. 

When a Control Word violates a restr ic t ion, the dr iver can 
do any one of the following things: 

1) Abort the job. 
2) Change the Control Word 
3) Reject the request (see Reject Processing, paragraph j 

below) 
4) Treat the request as an e r ro r (see E r r o r Process ing , 

paragraph k below). 

If the Control Word in the request is used, the dr iver must 
store the Control Word address in the I/O instruction. 

f. Modifying the Interrupt Table (ITAB) 

A driver may need to regain control at the end of the I/O opera­
tion to do further processing, e.g., translating the data read into a part icular 
format. By storing a Bank Return Jump instruction to the driver 's interrupt 
routine in ITAB + 16+C, control will be t ransferred to the d r ive r ' s interrupt 
routine at the end of the I/O operation ITAB is a location in RESIDENT, and 
C is the channel number to which the equipment is attached. Before t r a n s ­
ferring into the interrupt routine, SCOPE clears the "normal" and "abnormal ' 
end-of-operation interrupts and places the Control Word in A and the Status 
in Q. 

When processing of the interrupt is completed, the dr iver 
normally returns to SCOPE through the interrupt routine's entry point. 
However, if the user has an interrupt routine (i.e., lA/O), the dr iver must 
enter this interrupt routine via a Bank Return Jump instruction with the 
Control Word in A and the Status in Q. After the user finishes processing 
the interrupt, control will be returned to the driver at the instruction 
immediately following the Bank Return Jump instruction. The dr iver 
then returns to SCOPE through the interrupt routine's entry point. 

g. Readying the Equipment 

The driver readies the equipment by executing the necessary 
External Functions. Usually the equipment is readied only for the calls that 
request data transmission or device manipulation. 
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If the d r i v e r r e t u r n s c o n t r o l to SCOPE befo re the l / o o p e r a t i o n 
i s c o m p l e t e d , the n o r i n a l and a b n o r m a l end of o p e r a t i o n i n t e r r u p t s should 
be s e l e c t e d . O t h e r w i s e , t h e s e i n t e r r u p t s e l e c t i o n s should be r e l e a s e d ; i . e . , 
the p a r t i c u l a r cond i t i ons should not i n t e r r u p t the c o m p u t e r s y s t e m s . 

When an E x t e r n a l Func t ion i n s t r u c t i o n is execu ted , m o s t e q u i p ­
m e n t wi l l s end a r e p l y o r r e j e c t s igna l back to the data c h a n n e l . F o r 
e q u i p m e n t tha t i s not c apab l e of r e t u r n i n g a r e s p o n s e , the d r i v e r m u s t 
a s s u m e tha t an E x t e r n a l F u n c t i o n is c o m p l e t e d s u c c e s s f u l l y . 

A r e j e c t on an E x t e r n a l Func t ion wil l o c c u r unde r one or 
m o r e of the fol lowing cond i t ions : 

1) No uni t or e q u i p m e n t i s c o n n e c t e d . 

The r e f e r e n c e d dev ice is not connec ted to the s y s t e m and 
c a n n o t r e c o g n i z e a Func t ion i n s t r u c t i o n . 

2) The code is i l l e g a l . 

The E x t e r n a l Func t ion code cannot be i n t e r p r e t e d by the 
s p e c i f i e d d e v i c e . 

3) The e q u i p m e n t i s busy or not r e a d y . 

The dev i ce canno t p e r f o r m the o p e r a t i o n without damaging 
the e q u i p m e n t or los ing da t a . 

4) The c h a n n e l i s b u s y . 

The s e l e c t e d c h a n n e l i s c u r r e n t l y p e r f o r m i n g a READ or 

W R I T E o p e r a t i o n . 

h . In i t i a t ing the l / o O p e r a t i o n 

E x e c u t i n g a Beg in R e a d o r Begin Wr i t e i n s t r u c t i o n s t a r t s the 
l/o o p e r a t i o n , and m o s t e q u i p m e n t wi l l s end a r e p l y o r r e j e c t s igna l b a c k 
to the da ta c h a n n e l . F o r a d e v i c e tha t i s not c apab l e of r e t u r n i n g th is 
r e s p o n s e , the d r i v e r m u s t a s s u m e the l / o h a s b e e n s t a r t e d . A r e j e c t 
o c c u r s when the c h a n n e l i s b u s y . 

i . R e t u r n i n g C o n t r o l to S C O P E 

If c o n t r o l is to be r e t u r n e d to S C O P E i m m e d i a t e l y following the 
i n i t i a t i o n of the l / o o p e r a t i o n , the d r i v e r should s e t b i t s 47 and 46 of the 
Q r e g i s t e r to " 1 1 " (the r e s t of the Q and A r e g i s t e r s a r e i r r e l e v a n t and 
n e e d not be s e t to a p a r t i c u l a r v a l u e ) . C o n t r o l i s t hen t r a n s f e r r e d to 
S C O P E t h r o u g h the d r i v e r ' s e n t r y po in t . 
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If the driver retains control until the t ransmission is complete, 
the equipment Status must be taken, the Status Reply Bits set as necessary , 
and the A and Q regis ters set in the following manner before returning to 
SCOPE: 

A = last control word in the chain 

Q 000 i SRB CWA + 1 

47 45 44 43 

where SRB = Status Reply Bits, and CWA = address of last 
control word. 

For those calls that request special operation, the dr iver should 
set the A and Q regis ters in the following manner before returning to 
SCOPE: 

000 ^ 
^ 

SRB 0 

47 45 44 43 32 31 18 17 0 

where SRB = Status Reply Bits. 

For some devices, a driver may need to change the Status Reply 
Bits. In particular, bit 1 is interpreted by SCOPE as an equipment busy bit, 

f 0, not busy 
b i t 1 = , K • 

I. 1, busy 
SCOPE may check this bit without checking the type of equipment involved. 

A driver may use the Status Reply Bits to pass information back 
to the use r ' s routine, e.g., to indicate the specific cause for a reject or an 
e r ro r in transmission. 

j . Reject Processing 

1) Internal Reject 

For most equipment, an Internal Reject is generated in the 
following cases: 

a) In the execution of Connect and External Function 
instructions, the equipment or unit referenced is not attached to the 
specified channel or does not have its power on. 
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b) In the execu t ion of Read or Wr i te i n s t r u c t i o n s , the 
3602 spec i f i ed by the u p p e r oc ta l digi t of the channe l d e s i g n a t o r i s not 
a t t a c h e d to the s y s t e m . 

c) F a i l u r e in the data channe l p r e v e n t e d g e n e r a t i o n of 
an E x t e r n a l R e j e c t s i g n a l . 

When an I n t e r n a l Re jec t o c c u r s on equ ipmen t of th is type, 
the d r i v e r should a b o r t the j ob . 

Some d e v i c e s , for example the DD80, c a u s e an In t e rna l 
R e j e c t for any r e j e c t cond i t ion . When an I n t e r n a l Re jec t o c c u r s on e q u i p ­
m e n t of th i s type, the d r i v e r should c l e a r the In t e rna l Re jec t bi t in the 
I n t e r r u p t R e g i s t e r and p r o c e s s the r e j e c t as an E x t e r n a l Re jec t . 

2) E x t e r n a l Re jec t 

When an E x t e r n a l Re jec t o c c u r s , the d r i v e r should copy 
the S t a t u s , change the Sta tus Reply Bi ts as n e c e s s a r y , s e t the Q r e g i s t e r 
in the following m a n n e r (the A r e g i s t e r i s i r r e l e v a n t and need not be 
changed) : 

00 1 SRB 
^ 

47 46 45 44 43 32 31 

w h e r e SRB = S ta tus Reply B i t s , and r e t u r n c o n t r o l to SCOPE through the 

d r i v e r ' s e n t r y point . 

A d r i v e r m a y r e t r y an o p e r a t i o n that has c a u s e d an 

E x t e r n a l R e j e c t . 

k . E r r o r P r o c e s s i n g 

When an l / O e r r o r o c c u r s dur ing t r a n s m i s s i o n , the d r i v e r 

should do one of the following: 

1) R e t r y the o p e r a t i o n a finite n u m b e r of t i m e s . (If u n s u c c e s s ­

ful, do 2, 3, o r 4 be low. ) 

2) T r e a t the e r r o r a s a n o r m a l end of l / O o p e ra t i o n , s e t the 
Sta tus Reply B i t s to i n d i c a t e an e r r o r , and le t the u s e r p r o c e s s the e r r o r . 

3) R e j e c t the r e q u e s t , s e t the Sta tus Reply Bi ts to ind ica te an 

e r r o r , and l e t the u s e r p r o c e s s the e r r o r . 

4) A b o r t the j ob . 
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1. External Equipment Interrupt Process ing 

Some devices (for example, the 3692 Typewriter), when not 
connected to a data channel are capable of interrupting the 3600. An interrupt 
of this type is refer red to as an External Equipment Interrupt. 

When an External Equipment Interrupt occurs , SCOPE t ransfe rs 
control, via a Bank Return Jump instruction, to the interrupt routine whose 
entry point is given in the EXTAB table (see SCOPE EQAIOC Table En t r i e s , 
Section 3.b below). 

If a driver for equipment of this type is assembled as part of 
RESIDENT, the entry point of its interrupt routine should be assembled into 
EXTAB. Otherwise, the installation may define one of the unused SCOPE 
calls as a signal to plant an address into EXTAB, and the user must execute 
this call at the s tar t of his job. 

The interrupt must be cleared in the interrupt routine, and when 
interrupt processing is completed, control must be returned to SCOPE 
through the interrupt routine's entry point. 

m. Aborting a Job 

The following are suggested ways to abort a job from a dr iver: 

If the driver is not part of RESIDENT, a diagnostic should be 
written on the Standard Output Unit to indicate the cause for termination. 
(Although WRITE calls should not be used within a dr iver , the execution 
of a WRITE at this time will not cause any trouble as control will not be 
returned to the main program.) The driver then may execute an illegal 
SENTRY call (e.g., call code = -0), so that SCOPE can terminate the job 
abnormally. 

If the driver is part of RESIDENT, a Return Jump to ABNERR 
(RTJ ABNERR) may be executed; ABNERR is a symbol internal to 
RESIDENT. The word immediately following this Return Jump to ABNERR 
must be defined as an Entry Point, e.g., EP . Then, when the dr iver is 
assembled into RESIDENT, the following sequence of code must be 
assembled in the RDPLIST in the SCOPE routine BOOT: 

EXT EP 
+ 0 EP 

BCD 2,M 

where EP is the Entry Point mentioned above, and M is a two-word BCD 
message. M will be written as the Recovery Dump diagnostic after the 
abnormal termination (RTJ ABNERR) is executed. 
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3. C h a n g e s to S C O P E 

a- H a r d w a r e M n e m o n i c s and H a r d w a r e Codes 

A m n e m o n i c , c o n s i s t i n g of two BCD c h a r a c t e r s , the f i r s t of 
wh ich i s a l p h a b e t i c , m u s t be defined by the oc ta l code a s s i g n e d to the 
h a r d w a r e t y p e . F o r e x a m p l e , a s s e m b l i n g the following i n s t r u c t i o n into 
EQAIOC 

T V E Q U 1 3 B 

wil l def ine TV to be the h a r d w a r e code type 13g (the code a s s i g n e d to 
A r g o n n e ' s DD80). The following table l i s t s A r g o n n e ' s h a r d w a r e types with 
t h e i r c o r r e s p o n d i n g m n e m o n i c s and oc ta l c o d e s . 

Hardware Type 

Magnetic Tape Unit 

(Reserved for tape-like equipment) 

Card Reader 

Card Punch 

Line Pr in te r 

Paper Tape Station 

Typewriter 

Disk File 

Drum 

CRT Display (DD80) 

Plotter 

(Not assigned) 

3682 Satellite 

Equipment associated with Satellite 1 

Equipment associated with Satellite 2 

Mnemonic 

M T 

-
C R 

C P 

L P 

P T 

TY 

D F 

DR 

TV 

P L 

SL 

SA 

SB 

Octal Code 

01 

02-03 

04 

05 

06 

07 

10 

U 

12 

13 

14 

15-17 

20 

21 

22 

Equipment associated with Satellite 6 SF 

(Not assigned) 27-57 

ASI-210 CH 

ASI-2100 PH 

3692 Typewriter RS 

(Reserved for use by individual installations) 

Types 21-26 are defined within the SATELLITE system. 

26 

61 

62 

63 

64-77 
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b . SCOPE EQAIOC Tab le E n t r i e s 

1) QHDCTB Tab le 

The h a r d w a r e m n e m o n i c is e n t e r e d in the Q H D C T B t a b l e . 
Th i s t ab le is o r d e r e d by h a r d w a r e type , four e n t r i e s p e r w o r d . F o r 
e x a m p l e , the t h i r d word in the tab le would be 

BCD L D F D R T V P L 

w h e r e DF = Disk F i l e , DR = D r u m , TV = DD80, and P L = P l o t t e r . 

2) Ava i l ab l e E q u i p m e n t Tab le (AET) 

The A E T table i s o r d e r e d by h a r d w a r e type , and an e n t r y 
is m a d e by us ing the following Cl^MPASS M a c r o in the c o r r e s p o n d i n g 
pos i t ion of the A E T . 

A E T ( H A R D , I ^ S , S A T D , E X T , C 9 ( N , S C , A V A I L , E , U U , D ) 

w h e r e HARD = h a r d w a r e m n e m o n i c 

1(^, uni t i s a c c e s s i b l e to SCOPE, and c a p a b l e of doing 
input and output o p e r a t i o n s . 

I, uni t i s a c c e s s i b l e to SCOPE, and can do input on ly . 
(fi, uni t i s a c c e s s i b l e to S C O P E , and can do ou tpu t on ly . 

I 0 S = - lOS, uni t i s a c c e s s i b l e only to Sa t e l l i t e , and c a p a b l e of 
doing input and output o p e r a t i o n s . 

IS, uni t is a c c e s s i b l e only to Sa t e l l i t e , and can do 
input only. 

0 S , uni t is a c c e s s i b l e only to Sa t e l l i t e , and c a n do 
output only. 

SATD = A s i x - b i t oc t a l code defining the Sa te l l i t e d r i v e r o r d i n a l . 
The equ ipmen t and the c o r r e s p o n d i n g oc ta l c o d e s a r e l i s t e d 
below: 

E q u i p m e n t 

3624 Magne t i c T a p e s 

3641 C a r d R e a d e r 

3649 C a r d R e a d e r 

088 C a r d R e a d e r ( th rough 16J0) 

167-1 C a r d R e a d e r 

167-2 C a r d R e a d e r 

O c t a l Code 

01 

04 

05 

06 

07 

10 
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E q u i p m e n t Oc ta l Code 

177,1614 C a r d R e a d e r 

3644 C a r d P u n c h 

170,523 C a r d P u n c h ( through 1610) 

3655 /3659 L ine P r i n t e r 

166 P r i n t e r 

1612 P r i n t e r 

3692 P a p e r Tape Stat ion 

3 5 0 / B R P E - 1 1 P a p e r Tape 

3 6 9 2 / 7 3 1 T y p e w r i t e r 

161 T y p e w r i t e r 

165 P l o t t e r 

1619 Disk F i l e 

36XX Disk F i l e 

36XX D r u m 

36XX C R T D i s p l a y 

3682 Sa t e l l i t e 

36XX P l o t t e r 

1 6 2 / 1 6 3 M a g n e t i c Tape C o n t r o l l e r 

E X T = E x t e r n a l E q u i p m e n t I n t e r r u p t bi t = < 

11 

12 

13 

14 

15 

16 

17 

20 

21 

22 

23 

24 

25 

26 

27 

30 

31 

32 

0, no E x t e r n a l E q u i p ­
m e n t I n t e r r u p t 
p o s s i b l e 

1, uni t can i n t e r r u p t 

C^^N = Symbo l i c n a m e of the c o r r e s p o n d i n g CRLIST e n t r y 

( s e e 3 ) be low) 

SC D e p e n d s upon the h a r d w a r e type: 

a) F o r h a r d w a r e t y p e s (21-26) , the SC field c o n t a i n s the 

h a r d w a r e c o d e . 

b) F o r h a r d w a r e t ypes c a p a b l e of p roduc ing an E x t e r n a l 
E q u i p m e n t I n t e r r u p t , the SC field con t a in s the channe l 
n u m b e r t h r o u g h w h i c h t h i s i n t e r r u p t m a y o c c u r . 
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b . SCOPE EQAIOC Table E n t r i e s 

1) QHDCTB Table 

The h a r d w a r e m n e m o n i c is e n t e r e d in the Q H D C T B t a b l e . 
Th i s t ab le i s o r d e r e d by h a r d w a r e type, four e n t r i e s p e r w o r d . F o r 
e x a m p l e , the t h i r d word in the table would be 

BCD L D F D R T V P L 

w h e r e DF = Disk F i l e , DR = D r u m , TV = DD80, and P L = P l o t t e r . 

2) Ava i l ab le E q u i p m e n t Tab le (AET) 

The A E T table is o r d e r e d by h a r d w a r e type , and an e n t r y 
is m a d e by us ing the following C^^MPASS M a c r o in the c o r r e s p o n d i n g 
pos i t ion of the A E T . 

AET (HARD,I^fS, SATD,EXT, C 9 ( N , S C , A VAIL,E ,UU,D) 

w h e r e HARD = h a r d w a r e m n e m o n i c 

I(fi, uni t is a c c e s s i b l e to SCOPE, and c a p a b l e of doing 
input and output o p e r a t i o n s . 

I, uni t is a c c e s s i b l e to S C O P E , and can do input on ly . 
(fi, uni t is a c c e s s i b l e to S C O P E , and can do output on ly . 

I 0 S = -{ lOS, uni t i s a c c e s s i b l e only to Sa t e l l i t e , and c a p a b l e of 
doing input and output o p e r a t i o n s . 

IS, uni t is a c c e s s i b l e only to Sa t e l l i t e , and c a n do 
input only. 

0 S , uni t is a c c e s s i b l e only to Sa t e l l i t e , and c a n do 
output only. 

SATD = A s i x - b i t oc ta l code defining the Sa te l l i t e d r i v e r o r d i n a l . 
The equ ipmen t and the c o r r e s p o n d i n g oc ta l c o d e s a r e l i s t e d 
below: 

E q u i p m e n t 

3624 Magnet ic T a p e s 

3641 C a r d R e a d e r 

3649 C a r d R e a d e r 

088 C a r d R e a d e r ( th rough 16J0) 

167-1 C a r d R e a d e r 

167-2 C a r d R e a d e r 

Oc ta l Code 

01 

04 

05 

06 

07 

10 
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E q u i p m e n t 

177,1614 C a r d R e a d e r 

3644 C a r d P u n c h 

170,523 C a r d P u n c h ( through 1610) 

3 6 5 5 / 3 6 5 9 Line Pr inter 

166 P r i n t e r 

1612 P r i n t e r 

3692 P a p e r Tape Stat ion 

3 5 0 / B R P E - 1 1 P a p e r Tape 

3692 /7 31 T y p e w r i t e r 

161 T y p e w r i t e r 

165 P l o t t e r 

1619 Disk F i l e 

36XX Disk F i l e 

36XX D r u m 

36XX C R T Disp l ay 

3682 Sa t e l l i t e 

36XX P l o t t e r 

1 6 2 / 1 6 3 M a g n e t i c Tape C o n t r o l l e r 

E X T = E x t e r n a l E q u i p m e n t I n t e r r u p t bi t 

cgiN 

Octal Code 

11 

12 

13 

14 

15 

16 

17 

20 

21 

22 

23 

24 

25 

26 

27 

30 

31 

32 

0, no E x t e r n a l Equip­
ment I n t e r r u p t 
p o s s i b l e 

1, unit can i n t e r r u p t 

Symbo l i c n a m e of the c o r r e s p o n d i n g CRLIST e n t r y 

( s e e 3) be low) 

SC D e p e n d s upon the h a r d w a r e type: 

a) F o r h a r d w a r e t ypes (21-26) , the SC field con t a in s the 

h a r d w a r e c o d e . 

b) F o r h a r d w a r e t ypes c a p a b l e of p roduc ing an External 
E q u i p m e n t I n t e r r u p t , the SC field con t a in s the c h a n n e l 
n u m b e r t h r o u g h wh ich t h i s i n t e r r u p t m a y o c c u r . 
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c) F o r the c a s e s not c o v e r e d in a) and b) a b o v e , the SC 
field is i n i t i a l ly s e t to 40B and is u s e d to deno te the 
channe l t h r o u g h which the spec i f i ed e q u i p m e n t i s 
c u r r e n t l y c o n n e c t e d . 

AVAIL = Ava i l ab i l i t y i n d i c a t o r = -

0, u n a s s i g n e d , a v a i l a b l e 
1, u n a s s i g n e d , down 
2, a s s i g n e d to S C O P E 
3, a s s i g n e d to the S a t e l l i t e 

E = E q u i p m e n t N u m b e r 

UU = Unit N u m b e r 

D = Symbol ic n a m e of the D r i v e r N a m e Tab le e n t r y . 

F o r e x a m p l e , the A E T e n t r y for the DD80 is 

A E T (TV,9^ ,27 ,O,CCRT,40B,0 ,6 ,0 ,DRDD80) . 

3) C o n t r o l l e r L i s t Tab le (CRLIST) 

The CRLIST table i s not o r d e r e d ; an e n t r y m a y be m a d e by 
i n s e r t i n g the following M a c r o at the end of the tab le : 

C^NTR^^L (NAME,E, Sp Ci,S2,C2,83,0 3, S4,04,85,05) 

"where NAME is the symbo l i c n a m e that wil l be a s s i g n e d to the l o c a t i o n f ie ld 
of th is e n t r y . C; is a channe l on which the uni t can be c o n n e c t e d by 

^ „ fSS, SCOPE s y s t e m 
c o m p u t e r s y s t e m S-, S- = -̂  

1 1 (_S1, Sa te l l i t e s y s t e m 

F o r e x a m p l e , the M a c r o u s e d for the DD80 could be 

C^^NTR^^L (CCRT,6 ,SS,2) 

which m e a n s the e q u i p m e n t i s n u m b e r 6 on c h a n n e l 2 in the S C O P E s y s t e m ; 
C C R T poin ts to the DD80 e n t r y in the A E T (see 2 above ) . 

4) D r i v e r Name Table (DNT) 

The DNT is not o r d e r e d ; an e n t r y m a y be m a d e by i n s e r t i n g 
the following M a c r o at the end of the table ; 

DRIVER (NAME, L ^ C ) 

w h e r e NAME is the s y m b o l i c n a m e that wil l be a s s i g n e d to the l o c a t i o n f ie ld 
of th is e n t r y . If the d r i v e r is not p a r t of RESIDENT, NAME m u s t a l s o be the 
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entry-point name of the dr iver , and the L,(fiC field must be deleted. L0C is 
the entry-point name of the driver , if the driver is part of RESIDENT. For 
example, the entry for the DD80 driver could be either 

DRIVER (DRDD80) 

if the driver is not part of RESIDENT, or 

DRIVER (DRCRT.DRDDBO) 

if the driver is part of RESIDENT. 

5) Clear Interrupt Table (CLINTAB) 

The CLINTAB is ordered by hardware type, two entries 
per word. The 24-bit entry contains the codes to clear normal and abnormal 
end-of-operation interrupts and should be given in the following form: 

N A 
23 12 11 0 

where N and A are External Functions as follows: 

N = clear normal end-of-operation interrupt code; 

A = clear abnormal end-of-operation interrupt code. 

For example, the half-word in CLINTAB^for a 3649 card reader would be 

VFD j^lZ/zi, ^12/35 

where the External Functions are 23^ (CLEAR NORMAL INTERRUPT) and 
258 (CLEAR ABNORMAL INTERRUPT). 

6) External Equipment Interrupt Table (EXTAB) 

An entry into EXTAB is made only for an equipment 
capable of producing an External Equipment Interrupt. EXTAB is not 
ordered in any particular manner and an entry is made by inserting the 
following Macro at the end of the table: 

XTAB (HARD,BANK,L9^C) 

where 
HARD = hardware mnemonic, 

BANK = program bank of interrupt routine. 

L0C = entry-point name of the interrupt routine. 
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c. Placing the Driver in the System 

A driver may be assembled into RESIDENT as part of EQAIOC; 
otherwise, the driver is first assembled to obtain a binary deck. Then by 
executing a P repare Library job with the binary deck, a new SCOPE Master 
Library Tape may be produced with the driver inserted into the Driver F i le . 

4. Loading a Driver at Run Time 

By placing an EQUIP card, EQUIP,i=h, at the beginning of the job 
deck, the user assigns the equipment indicated by the hardware mnemonic 
ll to the logical u n i t l . During the processing of this EQUIP card, SCOPE 
looks at the AET entry associated with the hardware to see if a dr iver is 
required. If one is needed, the corresponding DNT entry is checked to 
see whether the driver is in memory. If the driver is not in memory, 
SCOPE makes a loader call and the driver is loaded into core into the 
available area having the highest address . 
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